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FOREWORD

This literature survey has been compiled at the request of engineering personnel at the Jet
Propulsion Laboratory (JPL) and is published for distribution to interested organizations working
in the field of astronautics.

To facilitate its use, the survey has been divided into the following sections:

Airborne Photography—This section contains references on aerial photography and photo-
grammetry, with special emphasis on Earth reconnaissance and the adaptation of television.
Astronomical Photography—Television-telescope systems, space probe reconnaissance sys-
tems, and observations (other than radiometric or photometric) of the Moon and planets
are included.

Television Development—General references on new developments in television, standards,
and the history of specialized groups are found in this section.

Television Scanning—Electronic scanning, rather than mechanical, is investigated.
Television Bandwidth—Methods of reducing bandwidth while achieving maximum efficiency
are covered.

Television Systems—References on television cameras are combined with those on amplifiers,
generators, infrared and electron image intensifiers, focusing signals, modulation, gating, and
circuits.

Television Noise, Resolution, and Coding—Methods of optimum coding, of achieving maxi-
mum resolution, and of eliminating or reducing noise are referenced.

Colorimetry and Illumination—Types of illumination and the analyses of colorimetry applied
to television are covered.

Photometry and Radiometry—These references pertain to photometric, spectrophotometric,
and radiometric methods of studying the surfaces and atmospheres of the Moon and planets.

Within each of these sections the references have been arranged in chronological order. For
the convenience of the user, the sections on Astronomical Photography and Photometry and
Radiometry have been further subdivided; within each year general information precedes an alpha-
betical arrangement of the Moon and planets.

An author index and a corporate source index have been included to further assist the user.

Sources searched for this material were:

Astronautics Information Abstracts (AI/A), Vol. 1, Part D, 1959 through Vol. VII, No. 6, 1963
Astronautics Information Survey (Al/S), Vol. I, 1959 through Vol. V, No. 6, 1962
Astronomischer Jahresbericht (A]), 1959 and 1960

Applied Science and Technology Index (ASGT), 1960 through June 1963
Electrical Engineering Abstracts (EEA), 1958 through June 1963

Engineering Index (EI), 1958 through June 1963

Physics Abstracts (PA), 1959 through June 1963

Defense Documentation Center, TABS No. 13, 1959 through No. 63-36, 1963
JPL IBM Subject Listing, 1961 through June 1963

JPL Book File

Publishers Guide to Books in Print, 1961 and 1962

Material on television prior to 1959 can be found in JPL AI/LS#160, “Photographic and Tele-
vision Equipment and Techniques Adaptable to Spaceflight.” JPL. AI/LS#345, “Radiometry and
Photometry of the Moon and Planets,” includes references on planetary observations prior to 1961.

The compiler wishes to acknowledge the assistance of William Schaefer and Gary Fultz in
the selection of material, and Dorris M. Wallenbrock for the translation of references from
Astronomischer Jahresbericht.

JPL LITERATURE SEARCH NO. 490
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AIRBORNE PHOTOGRAPHY

1. ELEMENTS OF PHOTOGRAMMETRY
Church, E., Quinn, A. O.
Syracuse University Press, Syracuse, N.Y., Revised Edition,
1948

2. A SYMPOSIUM ON RECENT TRENDS IN AERIAL
PHOTOGRAPHY
March 15, 1952
Boston University, Optical Research Laboratory, Mass.
Report TN-84, AF 33(038)-15615, W33-038-ac-14075
ATI-147,104

Papers presented cover the following: analysis and synthesis
of optical systems; microorganisms as photosensitive receivers;
psychological research in aerial photo-interpretation; and ex-
periments on the deterioration of pictorial image quality with
resolution.

3. MATHEMATICAL METHODS USED TO DETERMINE
THE POSITION AND ATTITUDE OF AN AERIAL
CAMERA
Strand, O. N.

March 1956
Naval Ordnance Test Station, China Lake, Calif.
NOTS 1585, NAVORD R-5333

Two mathematical methods are presented for determining
the position and attitude of an aerial camera from the posi-
tions of the images of surveyed ground markers. The first
method is presently in use at NOTS, while the second method
is a least-squares solution which is being coded for machine
computation. A procedure for determining the precision of
the present solution is given in the appendix.

4. METEOROLOGICAL UTILIZATION OF IMAGES OF
THE EARTH'S SURFACE TRANSMITTED FROM
A SATELLITE VEHICLE
Glaser, A. H.
October 31, 1957
Harvard University, Blue Hill Meteorological Observatory,
Cambridge, Mass.
AFCRL-TR-57-241, AF 19(604)-1589, Phase II
AD-146,764

Images sent back to Earth by radio communication from a
satellite are measured by the amount of information con-
tained in each image. The amount of information that appears
in the final image on the ground is determined in large meas-
ure by the capacity of the communication channel to transfer
this information. Investigation of the limitations to the ca-
pacity of a channel, leading to corresponding limitations to
the quality of the images that may be received at Earth is
presented.

5. ANALYTICAL PHOTOGRAMMETRY
Merritt, E. L.
Pitman Publishing Corporation, New York, N.Y., 1958

6. EARTH SATELLITE PHOTOGRAMMETRY
Rosenberg, P.
Photogrammetric Engineering, v. 24, no. 3, pp. 353-360,
June 1958
(Al/S, 1959, #10,599)

7. AEROTRIANGULATION TESTS
Tewinkel, G. C.
Photogrammetric Engineering, v. 24, no. 5, pp. 709-713,
December 1958

A test of the accuracy of horizontal aerotriangulation was
conducted by the Coast and Geodetic Survey. A basis was
found for predicting the nature of errors to be expected from
the flight strip of a given number of models, control points,
etc. The results are expressed in the form of an equation for
use in project planning. (EI, 1959)

8. THEORETICAL INVESTIGATION OF AERIAL
TRIANGULATION AS PROBLEM OF MAXIMA
AND MINIMA
Hallert, K. B. P.

Photogrammetric Engineering, v. 24, no. 5, pp. 716-721,
December 1958

The main problem when planning aerial photography for
aerial triangulation is to find the flying altitude where the
maximum of accuracy is obtained for the minimum of control
points. The mathematical solution for this problem is pre-
sented. The fundamental importance of error propagation
formulas in aerial triangulation is described. The most effec-
tive aerial triangulation is obtained from short strips. The use
of high-flying altitudes over areas with sparse ground control

is discussed. (EI, 1959)

9. PROPOSED AERIAL TRIANGULATION TECHNIQUES
Misulia, M. G.
Photogrammetric Engineering, v. 24, no. 5, pp. 725-731,
December 1958

Novel techniques utilizing stereo-photogrammetric instru-
mentation are advanced for establishing control in areas con-
taining insufficient geodetic control for producing topographic
maps. Because of the complexity and limited range of airborne
devices for recording positional information and the time-
consuming correlation of data, an improved system is needed
for securing and handling these data, An approach to the
problem is proposed which may alleviate some of the limita-
tions. (EI, 1959)
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10. KC-2—MODERN CONVERGENT CAMERA SYSTEM
Crouch, L. W., Sewell, E. D.
Photogrammetric Engineering, v. 24, no. 5, pp. 737-740,
December 1958

Modern Air Force camera systems have to be designed
smaller in size, lighter in weight, and able to operate in heat
up to 300°F. The convergent mapping camera with rigidly
fixed relationships between the inner cones will open up new
fields for stereo plotting equipment and aerial triangulation
techniques. (EI, 1959)

11. KC-2 CONVERGENT MAPPING CAMERA
Levine, S. R.
Photogrammetric Engineering, v. 24, no. 5, pp. 741-744,
December 1958

To utilize the advantages of the convergent system of
photography, a special camera and mount system are needed.
This camera is specifically engineered to cope with the prob-
lems of camera operation at high temperatures and unlimited
altitudes. Design problems of shutter synchronization, weight
reduction, minimization of film transfer unbalance, heat con-
dition, vacuum system, and pressurization are discussed. De-
tails are given for fixed mounts with an insulating blanket.

(EI, 1959)

12. TORQUE STABILIZED MOUNT FOR CONVERGENT
MAPPING CAMERA
Roberts, A.
Photogrammetric Engineering, v. 24, no. 5, pp. 744-750,
December 1958

The design and performance of photo-reconnaissance equip-
ment capable of operating reliably without altitude limitations
and in widespread ambient temperature ranges are presented.
A stabilization system for high resolution and verticality is
discussed, as well as a new twinplex camera design and a
specially designed thermal protector. The tailoring of the
mount design to this specific camera is detailed. (EI, 1959)

13. PHOTOGRAMMETRIC APPLICATION OF
RADAR-SCOPE PHOTOGRAPHS
Hoffman, P. R.
Photogrammetric Engineering, v. 24, no. 5, pp. 756-764,
December 1958

Ten years of studies on radar-scope photographs used as
standard photogrammetric source material are reported. The
development of special compilation procedures and equipment
is presented, as well as procedures and techniques for apply-
ing the specialized kind of photogrammetric knowledge in
extracting topographic information from radar-scope photo-
graphs. (EI, 1959)

14. ANALYSIS OF PANORAMIC AERIAL PHOTOGRAPH
Le Resche, J.
Photogrammetric Engineering, v. 24, no. 5, pp. 772-775,
December 1958

A panoramic photograph must be rectified to recover the
essential elements of the photo image, namely, position, align-
ment, and dimensions. The problems of rectification may be
simplified by utilizing certain advantages inherent in the
geometry of the panoramic photograph. The principal line
of the photograph is a segment of a circle rather than a
straight line. Each light ray intersects each point along the
principal line at right angles; therefore, radian measurements
rather than linear measurements should be used in rectifica-
tion. (EI, 1959)

15. UNIVERSAL PHOTOGRAMMETRIC ELECTRONIC
RECTIFIER
Ross, L. E., Jr., Levine, S. W.
Photogrammetric Engineering, v. 24, no. 5, pp. 789-793,
December 1958 '

An electronic line-scanning machine to automatically pro-
duce rectified print is discussed. The machine incorporates
optical-mechanical scanning and reproduces by means of an
ultrasonic light modulator. Scanning is done at 500 lines per
min. The theory of line scanning for aerial-image rectification
and the equations for the computer which are required for
the machine are given. (EI, 1959)

16. STEREOSCOPIC SPACE-IMAGE
Miller, C. L.
Photogrammetric Engineering, v. 24, no. 5, pp. 810-815,
December 1958

A new method is presented for evaluating the amount of
distortion obtained in space-image when aerial photographs
are viewed stereoscopically. The method is based on the
hypothesis that to produce “scale model” space-image, the
apparent distance of a given frontal plane and the interpupil-
lary distance must be in the same ratio as the actual distance
of the given frontal plane from camera base-line and length
of base-line. (EI, 1959)

17. AN ANALYTICAL APPROACH TO THE VIBRATION
DESIGN OF AIRBORNE ELECTRONIC EQUIPMENT
(Presented at the National Electronics Conference,
Chicago, I1l., October 7-9, 1957)

Gurtin, M. E,

In “Proceedings of the National Electronics Conference,
Volume 13,” pp. 694-706

National Electronics Conference, Inc., Chicago, Ill., 1958

A technique is presented which will permit design for a
vibration environment. Placement methods for resonant fre-
quencies and quick, approximate methods for the determina-
tion of their values are illustrated. A method for utilizing the
analog computer to predict the response of equipment to
sinusoidal vibration, random vibration, and shock is shown.

(EEA, 1958, #4864)



18. TELE-MAP (Presented at the 1958 IRE National Conven-
tion, New York, N.Y., March 24-27, 1958)
Hoffmann, H., Jr.
1958 IRE National Convention Record, pt. 8, v. 6,
pp. 314-322, 1958

A system is described for reducing the redundancy of in-
formation in weather maps and converting the data into a
form suitable for teletype transmission. Compressions of 64
to 1 of the Time-Bandwidth Product have been achieved
when compared to conventional facsimile transmissions.

19. PHOTOGRAMMETRY
Moffitt, F.
International Textbook Company, Scranton, Pa., 1959

20. OUTLINE OF PHOTOGRAMMETRY
Schwidefsky, K.
Pitman Publishing Corporation, New York, N.Y., 1959

21. ANTI-VIBRATION MOUNTING FOR
LOW FREQUENCIES
Engineering, v. 187, no. 4854, pp. 372-373, March 20, 1959

Fairey’s principal tools for vibration analysis are two
typical low frequency isolators developed for supplying anti-
vibration mountings on the camera installation in jet recon-
naissance aircraft. (EI, 1959)

22. MAGNESIUM IN AIRBORNE PHOTO GEAR
Mraz, M. ]J., Ellman, C.
Modern Metals, v. 15, no. 2, pp. 86-88, March 1959

A description is given of the photographic equipment, made
by Chicago Aerial Industries, Melrose Park, Ill., to be in-
stalled in typical reconnaissance aircraft. The problem of
weight is solved by employing magnesium, usually in the
form of castings. Other examples of magnesium in military
photographic equipment are included. Casting and machining
costs are lowered, the number of rejections is reduced, and a
finer finished product is obtained. (EI, 1959)

23. RECONSIDERATION OF QUADRUPLE CAMERA
Zurlinden, R.
Photogrammetric Engineering, v. 25, no. 1, pp. 97-99,
March 1959

The quadruple camera is compared to vertical or convergent
systems. The conclusion is reached that this tool may possibly
offer significant advantages of economy, accuracy, or availa-
bility. Further investigation is suggested, particularly by
camera designers, (EI, 1959)

24. NOTAS SOBRE FOTOGRAMETRIA (NOTES ON
PHOTOGRAMMETRY)
Medina Vela, G.
Asociacion Mexicana de Geologos Petroleros—Boletin,
v. 11, no. 5-6, pp. 177-357, May-June 1959

JPL LITERATURE SEARCH NO. 490
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The principles and practice of taking photograms having
horizontal axes, vertical axes, and inclined axes are consid-

ered. (EI, 1959)

25. BRIGHTNESS OF FINE DETAIL IN GROUND
PHOTOGRAPHY
Carman, P. D., Brown, H.
Optical Society of America, Journal of the, v. 49, no. 6,
pp. 629-636, June 1959

For a number of typical outdoor photographic scenes on
cloudless days, a statistical study was made of logarithmic
brightness and of differences of log brightnesses on adjacent
pieces of fine detail, as they would be seen by a representative
camera, Values were obtained photographically on Super XX
film and also by means of a photoelectric telephotometer cor-
rected to Super XX spectral response. The results do not
disagree seriously with accepted values for the photographic
brightness range. However, the uncertainty in the meaning
of “brightness range” is illustrated and a definition is proposed
for a “99 percent range.” For differences of log brightness
on fine detail, low values are found to predominate, with
two-thirds of the differences below the average value of 0.15.
(PA, 1959, #7716)

26. DUAL AIRCRAFT MAPPING SYSTEM
April 30-July 30, 1959
Fairchild Camera and Instrument Corporation, Fairchild
Aerial Surveys Division, Los Angeles, Calif.
Interim Technical Report 1, DA 44-009-eng-3948
AD-233,068

A dual aircraft mapping system consists of two aircraft fly-
ing in formation, taking aerial photographs simultaneously.
An electronic measuring device determines the horizontal dis-
tance between the aircraft at the instant of exposure. Both
aircraft carry airborne profile recorders for continuous vertical
profiles. Forward overlap between successive photos taken
from each aircraft and sidelap between adjacent simulta-
neous photographs are enough for conventional stereoscopic
models. Thus, a photogrammetric mapping system has been
outlined which is internally self-sufficient for vertical and
horizontal control. This study encompasses a test of such a
system including design of the necessary equipment, acquisi-
tion of data, photogrammetric establishment of a control net-
work through the use of the data, and evaluation of the test.
This report covers Phase 1, which was to consist of the study
and planning necessary to determine the equipment required
and to develop the detailed plans for the operational, com-
pilation, and evaluation phases.

27. SPACE AND TIME RESPONSE OF AIRBORNE
SENSORS FOR THE MEASUREMENT OF
GROUND PARAMETERS
Dutton, J. A.

September 1959

Wisconsin, University of, Madison

Technical Report 1, Nonr-120207, DA 36-039-s¢c-80282
AD-234,789
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The relationships between true values of ground param-
eters and the valucs recorded by an airborne system for meas-
uring those parameters are presented. The effects of altitude
and speed of the airplane, complexity of the ground surface,
lags, and other distortions of the instrument system are con-
sidered. The general conclusion is that airborne systems are
suitable for measuring averages, but that the measurement
of specific values requires greater care. Weighting functions
are derived which theoretically allow the reconstruction of
the spectral distribution of the ground parameters from the
spectrum of the recorded values. In addition, relations are
obtained which allow an estimate of the probability of ob-
serving small features of various size and number with a
given flight path over a large area.

28. PROBLEM OF EXTERIOR ORIENTATION IN
PHOTOGRAMMETRY
Rosenfield, G. H.
Photogrammetric Engineering, v. 25, no. 4, pp. 536-553,
September 1959

The designation of orientation parameters in a different
manner by almost every investigator caused a near chaotic
situation, and has resulted in the need for a universal non-
ambiguous system which depicts the actual physical orienta-
tion of the photograph. A discussion is given of the basic
concept involved in various systems in use at this time. Con-
sideration is given to the system with the basic framework of
the July 1956 Stockholm resolution concerning sign conven-
tion to be used in photogrammetry. (EI, 1960)

29. ANALYTICAL AEROTRIANGULATION BY DIRECT
GEODETIC RESTRAINT METHODS
Dodge, H. F.
Photogrammetric Engineering, v. 25, no. 4, pp. 590-595,
September 1959

The history of the United States Geological Survey’s re-
search project on analytical aerotriangulation is presented. A
description is given of the geometry of the Direct Geodetic
Restraint Method of analytical aerotriangulation. A summary
of tests conducted or in progress is included. (EI, 1960)

30. HOW TO SELECT AERIAL CAMERAS
Bousky, S.
Space/Aeronautics, v. 32, no. 5, pp. 117-121, November 1959

Parameters controlling selection of aerial cameras are func-
tions of either the target, the vehicle, or the camera itself.
Target parameters are brightness, contrast, coverage, and
definition. Vehicle parameters are speed, altitude, drift, rota-
tional instability, vibration characteristic, and photo mission
distance. Camera parameters include format dimension, de-
pression angle, focal length, relative aperture, optical trans-
mission, filter factor, image motion compensation, cycling
rate, exposure time, film supply and type, and emulsion sensi-
tivity. A simple way of finding the parameters to consider for
a camera for a specific mission is described.

31. TESTS ON THE LENS OF THE GALILEO-SANTONI
PHOTOGRAMMETRIC CAMERA, MODEL VI
Trombetti, C.

Atti della Fondazione Giorgio Ronchi e Contributi dell'Istituto
Nazionale di Ottica, v. 14, no. 6, pp. 585-598, November—
December 1959 (in Italian)

Tests of resolving power and distortion have been carried
out on the wide-angle (90 deg) 6-in. lens used in the model
VI camera. The camera gives 50 lines/mm on axis;, 20 lines/
mm at 45 deg for a high contrast test object and Kodak Super
XX film. The distortion has a maximum value of 0.012 mm
at 35 deg. A brief account of the methods of making the tests
is given. (PA, 1960, #3664)

32. ELECTRONIC SPACE CAMERA UNDER
DEVELOPMENT
Journal of the Franklin Institute, v. 268, no. 6, pp. 523-524,
December 1959

A compact, single unit is described which utilizes electro-
static tape and an electron gun in a combination of television
and electronic printing techniques to take continuous strip
weather pictures.

33. AERIAL PHOTOGRAPHY BY MEANS OF MINIATURE
CAMERAS FOR GEOLOGICAL MAPPING
Hiemstra, S. A., Verwoerd, W. J.
Geological Society of South Africa, Transactions and
Proceedings of the, v. 62, pp. 167-177, 1959

The main advantage of this method is its adaptability to
individual requirements. Photography for detailed mapping
of small areas can be planned with due consideration of the
geology. The use of infrared photographs is also possible.
Camera and film selection, flying technique, and examples of
application and results are included. (EI, 1960)

34. THE USE OF THE SPECTROVISOR FOR THE STUDY
OF THE SPECTRAL REFLECTING POWER OF
SMALL LAND OBJECTS FROM AN AIRPLANE (A
translation; Russian included in document)

Koltsov, V. V.
Akademiia Nauk SSSR, Laboratorii Aerometodov, Trudy,
v. 7, pp. 58-69, 1959

35. IMAGE SIMULATION AND INTERPRETATION
(Presented at the National Electronics Conference,
Chicago, Ill., October 12-14, 1959)

Meyer, G. L.

In “Proceedings of the National Electronics Conference,
Volume 15,” pp. 335-345

National Electronics Conference, Inc., Chicago, Ill., 1959

Technological difficulties limit the excellence of sensing-
transmitting systems for use in satellites. Two experiments
were conducted to determine the relation between the quality
of the image and the quality of the information that can be
extracted from the image. An image simulator was constructed
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to produce imagery that could be used with trained photo-
interpreters in the experiments. As a result of the experiments,
a technique of evaluating the usefulness of various quality
imagery began to solidify. Much work in evaluation still re-
mains to be done, especially in the areas of subjective analysis
as opposed to form recognition. (EEA, 1960, #8322)

36. DISTORTION IN PHOTOGRAMMETRY (Presented at the
Optics of All Wavelengths Meetings, Jena, East Germany,
1958)

Schoeler, H.

In “Optics of All Wavelengths,” pp. 192-199 (in German)
Gorlich, P., Tiedeken, R., Editors

Akademie-Verlag, Berlin, Germany, 1959

Typical equipment for photogrammetry is briefly described.
The gaussian definition of distortion is extended to cover the
photogrammetric distortion from a calibrated principal dis-
tance. The use of compensating plates for removal of residual
distortion is mentioned. (PA, 1961, #4488)

37. THE PRACTICAL DETERMINATION OF THE
PHOTOGRAMMETRIC DISTORTION OF ULTRA-
WIDE-ANGLE OBJECTIVES FOR FINITE
CONJUGATES (Presented at the Optics of All Wavelengths
Meetings, Jena, East Germany, 1958)

Wolf, E.

In “Optics of All Wavelengths,” pp. 209-215 (in German)
Gorlich, P., Tiedeken, R., Editors

Akademie-Verlag, Berlin, Germany, 1959

The methods of determining distortion for lenses with the
object at infinity are well known. For plotting equipment,
such as the Multiplex, it is necessary to determine the dis-
tortion at finite conjugates, Equipment for making such
measurements is described and results quoted for a projec-
tion lens covering 122-deg field. (PA, 1961, #4489)

38. PHOTOGRAMMETRY: DEVELOPMENTS AND
APPLICATIONS (Papers presented at the National Research
Council 38th Annual Meeting, Washington, D. C.,

January 5-9, 1959)

1959

National Research Council, Highway Research Board,
Washington, D.C.

Bulletin 228

Papers presented at this meeting were:

“North Dakota’s Use of Aerial Inventory for County General
Highway Maps,” by E. T. Bowen, C. J. Crawford, and
J. B. Kemp, pp. 1-7

“Photogrammetric Approach to Highway Route Location
and Reconnaissance,” by A. C. Quinnell, pp. 8-11

“Photogrammetry in Highway Planning,” by D. S. Johnson,
pp. 12-20

“Adjustment of Photogrammetric Surveys,” by L. L. Funk,
pp. 21-27

AIRBORNE PHOTOGRAPHY

“Relationship of Topographic Relief, Flight Heights, and
Minimum and Maximum Overlap,” by W. T. Pryor,
pp. 28-48

“Terrain Data for Earthwork Quantities,” by L. L. Funk,
pp. 49-65

“General Discussion,” pp. 66-68. (EI, 1960)

39. CAMERAS FOR AEROSPACE VEHICLE R & D
(TABLE)
Space/Aeronautics, Research and Development Handbook,
v. 3, pp. J12-J17, 1959-1960

Functional characteristics of ground and airborne cameras
are listed, and special features of interest to instrumentation
engineers are outlined. (AI/S, 1960, #20,353)

40. ELEMENTS OF PHOTOGRAMMETRY
Baker, W. H.
The Roland Press Company, New York, N.Y., 1960

41. PHOTOGRAMMETRY, BASIC PRINCIPLES AND
GENERAL SURVEY
Hallert, K. B. P.
McGraw-Hill Book Company, Inc., New York, N.Y., 1960

42. IMAGE SENSING AS APPLIED TO
METEOROLOGICAL SATELLITES
Johnson, D. S.
SMPTE, Journal of the, v. 69, no. 1, pp. 14-18, January 1960

Earth satellites provide meteorology with an observing
platform commensurable with the global nature of weather.
One of the most promising observations is of cloud distribu-
tion and type. Image-sensing requirements with respect to
resolution, sensitivity, and infrared are presented. Cloud
image-sensing techniques, such as object scanning and elec-
tronic-image scanning, are discussed. Given consideration
are data storage, transmission, and processing. (EI, 1960)

43. INFRARED IMAGING FROM SATELLITES
Hanel, R. A., Stroud, W. G.
SMPTE, Journal of the, v. 69, no. 1, pp. 25-26, January 1960

Infrared images of the Earth’s surface and atmosphere
obtained from a satellite, important to the study of meteor-
ology of the Earth, present problems in systems design and
in image conversion techniques, Known and inferred infrared
properties of the Earth are the basis on which detector systems
and the sensors may be considered. Techniques of scanning
and detecting are discussed, and a block diagram of the infra-
red imaging system is presented. (EI, 1960)

44, ELECTROSTATIC IMAGING AND RECORDING
Hutter, E. C., Insle, J. A., Moore, T. H.
SMPTE, Journal of the, v. 69, no. 1, pp. 32-35, January 1960

The ability to put instrument packages into orbit provides
a wide range of possibilities for obtaining data about the
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Earth and its environment. Pictorial information can be ob-
tained for mapping some of the remote portions of the Earth
or for preparing a daily photographic weather map of the
entire Earth. A satellite camera to perform these functions
is discussed. (AI/S, 1960, #20,355)

45. SOME RECENT PROGRESS IN AIR SURVEY WITH
PARTICULAR REFERENCE TO NEWLY-DEVELOPED
TERRITORIES
Smith, W. P.

Royal Aeronautical Society, Journal of the, v. 64, no. 589,
pp. 1-23, January 1960

The following subjects are considered: (1) progress made
in aerial surveying cameras, (2) aircraft and navigational
methods, (3) applications of photographs in geology, forests,
and agriculture, (4) air survey as applied to mapping, (5) air-
borne electronic aids designed to reduce the need for ground
framework control, and (6) airborne geophysical survey as
an aid to mineral prospecting. ( EI, 1960)

46. THIN GLASS PLATES SHARPEN AERIAL PHOTOS
Product Engineering, v. 31, no. 9, p. 47, February 29, 1960

The use of thin meniscus-shaped pressure plates to hold
negatives and paper in an aerial photograph printer has re-
sulted in a resolution of 20 lines per mm.

47. NEW ATTACKS ON SPECIAL PHOTOGRAMMETRIC
PROBLEMS
Kowalczyk, C. E., Strees, L. V.
Photogrammetric Engineering, v. 26, no. 1, pp 4447,
March 1960

The U.S. Navy Hydrographic Office conducted a program
of investigations on special photogrammetric problems. Given
special consideration were: (1) stereophotogrammetric con-
trol extensions in areas of inadequate geodetic control, (2)
underwater depth determination by stereophotogrammetric
techniques, (3) identification and delineation of hydrographic
information, (4) utilization of high-altitude photography for
cartographic mapping, and (5) measurement of sea waves
from aerial and shipboard photography. (EI, 1960)

48. 20-DEGREE CONVERGENT VERSUS VERTICAL
PHOTOGRAPHY FOR AEROTRIANGULATION
Griffin, E. P.

Photogrammetric Engineering, v. 26, no. 1, pp. 59-64,
March 1960

Test extensions were conducted to determine the relative
accuracies of 20-deg convergent and vertical photography.
Simultaneously exposed photography was used and every
phase of the test was planned. Use was made of both Bausch
and Lomb 720 Plotter with Stereopontometer and Zeiss C-8
Stereoplanigraph. The relative merits of each type of photog-
raphy are discussed. (EI, 1960)

49. REPORT ON A8 AEROTRIANGULATION AND ITS
ADJUSTMENT
Kavanagh, B.
Photogrammetric Engineering, v. 26, no. 1, pp. 77-80,
March 1960

Experiments were carried out to determine the practica-
bility of using Wild A8 for aerotriangulation of the rugged
parts of the province of British Columbia. Only grid plates
have been used for control. In this type of terrain the method
appears to be economical and compares favorably with field
costs. (EI, 1960)

50. QUANTITATIVE PHOTOGRAPHY—GEOLOGIC
RESEARCH TOOL
Ray, R. G., Fischer, W. A.
Photogrammetric Engineering, v. 26, no. 1, pp. 143-150,
March 1960

Measurements for geologic research may be made from
aerial photographs. These measurements include not only
height and distance determinations, but also involve colorim-
eter and densitometer measurements. The field of measure-
ments as quantitative photography is defined. Possible uses
in geologic research are considered. (EI, 1960)

51. EXPERIMENTAL STUDIES ON COLOR AERIAL
PHOTOGRAPHS IN JAPAN
Maruyasu, T., Nishio, M.
Tokyo, University of, Report of the Institute of Industrial
Science, v. 8, no. 6, (Serial no. 62), March 1960
(in Japanese with English summary)
(Also available in Japan Society of Civil Engineers,
Transactions, v. 60, extra papers (3-2), February 1959)

Studies were conducted to establish ground-to-photo color
correlation by considering the conditions for exposure, selec-
tion of film and filter, and the printing method. The problems
of compensating for the effect of haze and describing the
actual ground-color condition on print are discussed. The
application to cartography and photogeology is considered.
(EIL, 1960)

52. Rx FOR AERIAL LENS DISTORTION
Industrial Photography, v. 9, p. 12, March 1960
(ASET, 1960)

53. U. S. METEOROLOGICAL SATELLITE CAMERAS
PHOTOGRAPH CLOUD COVER
Science, v. 131, no. 3406, pp. 1031-1032, April 8, 1960

The U.S. meteorological satellite Tiros 1 which was
launched at 6:40 a.m. on Friday, April 1, 1960 is discussed.
(AI/S, 1960, #21,565)

54. SHOOTING FROM JETS
Church, R.
Industrial Photography, v. 9, pp. 20-21, May 1960
(ASGT, 1960)




55. SEEN FROM TWO MILES UP; L. A. AIRPORT
Industrial Photography, v. 9, p. 46, May 1960

Application of a new lens system is described.

56. RECONOFAX MAKES POSSIBLE DETAILED AERIAL
NIGHT PHOTOS
McLucas, J. M.
Electrical Engineering, v. 79, p. 436, May 1960

A scanning camera with an improved detector highly
sensitive to infrared radiation is used. Radiation differences
between objects are recorded on film using a recording lamp.
Utilizing a radio-relay system, the picture can be developed
almost simultaneously at a ground station.

57. CORRECTION GRAPH IN PHOTOGEOLOGY
Howard, A. D.
Photogrammetric Engineering, v. 26, no. 3, pp. 412424,
June 1960

An explanation of theory and application is presented. Cer-
tain modifications of computation form are discussed, and the
problems of best values of photo base and flying height are
considered. A linear interpolation procedure based on 11 con-
trol points is presented as an alternative to Visser’s more
complicated parabolic interpolation procedure. An explana-
tion of readings of parallax bar is given. (EI, 1960)

58. TESTING SUITABILITY OF CROWN GRAPHIC
CAMERA FOR PHOTOGRAMMETRY
Turpin, R. D.
Photogrammetric Engineering, v. 26, no. 3, pp. 436-440,
June 1960

Testing of press-type Crown Graphic camera used precisely
measured targets to give photograph scales varying from 1:1
to 1:100. Quality checks compared well with those obtained
from precise aerial cameras or phototheodolites. Little dif-
ference in quality was noted for different scales, though some
variation was detected between glass plates and sheet film.
Methods are discussed for testing a camera to be used for
close range photogrammetry. (EI, 1960)

59. LOCATION OF PLANE OF BEST AVERAGE
DEFINITION FOR AIRPLANE CAMERA LENSES
Washer, F. E., Tayman, W. P.

Photogrammetric Engineering, v. 26, no. 3, pp. 475488,
June 1960

Consideration is given to the effectiveness of the use of
average value of resolving power, both as a means of locating
the plane of best average definition and as a figure of merit
in rating optical performance of lenses and lens-camera com-
binations. Various methods of arriving at the average value of
resolving power are presented, including area weighted aver-
age resolution, area and depth-of-focus weighted average
resolution, and root mean-square mean resolution. (EI, 1960)
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60. RESOLUTION AND SINEWAVE RESPONSE AS
MEASURES OF PHOTO-OPTICAL QUALITY
Yost, E. F.
Photogrammetric Engineering, v. 26, no. 3, pp. 489-494,
June 1960

A description is given of methods for evaluating the quality
of images in aerial photography. Empirical methods are used
in measuring the composition of noncoherent photo-optical
images. (EI, 1960)

61. SOME ADJUSTED THOUGHTS ON ERRORS IN
AERIAL TRIANGULATION
Ghosh, S. K.
Photogrammetric Engineering, v. 26, no. 3, pp. 494497,
June 1960

Discussion is presented of a situation in the aero-polygon
method of aerial triangulation with vertical or near-vertical
photography, where data available from horizon camera, stato-
scope, solar periscope, gyroscope, etc., are not considered and
triangulation is performed in first-order stereo-plotter, (EI,
1960)

62. OBSERVATION SATELLITES: PROBLEMS AND
PROSPECTS
Katz, A. H.
Astronautics, v. 5, no. 6, pp. 26-29, 52-54, June 1960

The photographic equipment used by aircraft in recon-
naissance work is described and considered for satellite appli-
cation. (AI/S, 1960, #21,976)

63. EIN LICHTSTARKES OBJEKTIV MIT GERINGEM
ASTIGMATISMUS (POWERFUL WIDE-APERTURE
OBJECTIVE WITH SMALL ASTIGMATISM)

Gaj, M.
Optik, v. 17, no. 7, pp. 365-382, July 1960

A new apochromatic lens-mirror objective with aspheric sur-
face has been computed. The correction of aberrations is such
that the angle of the field of 2u = 20° and relative aperture
1:0.7 can be attained for a focal length of f/ = —100 mm.
The system can be applied to photography of X-ray pictures,
photography of terrain by night, to meteor photography and,
in astronomy, to photography of sky sections. (EI, 1961)

64. TELEVISION PHOTO-TAPE RECONNAISSANCE
CAMERA AND GROUND REPRODUCER EQUIPMENT
Oakley, C.

March-July 1960

Radio Corporation of America, Astro-Electronic Products
Division, Princeton, N. J.

QER-1 on Research and Development, AF 33(616)-7284
AD-242,961

Developmental problems of a photo-tape camera and ground
reproducer equipment were evaluated and revealed areas
requiring major study, analysis, and experimentation. The
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results of measurements and experiments on focus-field con-
ditions for the tapc camera rcadout gun show that focus coil
requirements are not too severe if good dynamic focus char-
acteristics can be obtained. A study on maintaining film (tape)
flatness in critical areas showed that a combination of rollers
and edge guides yields a satisfactory solution.

A decision was made on an optimum approach to the design
of a tape camera housing. The designs for a transistorized de-
flection circuit, the electron-beam film recorder housing, and
the tape transport mechanism have been completed. Electronic
circuit design for the camera is under consideration and cir-
cuit requirements for generation of the dynamic focus voltages
are being determined. A regulated current supply is being
purchased as well as other components. Electron guns were
investigated and some with promising results were tested. A
text fixture for electron guns and storage targets, which will
operate independent of the system, was designed and is being
constructed. This test fixture will permit evaluation of these
and associated components for the system on a direct basis.

65. ANALYSIS OF PROJECT HUGO TEST FIRING
DECEMBER 5, 1958: APPENDIX—PHOTOGRAM-
METRY AND MATHEMATICS OF ROCKET
PHOTOGRAPH INTERPRETATION
Hubert, L. F.

August 1960

U.S. Department of Commerce, Weather Bureau,
Meteorological Satellite Laboratory, Washington, D. C.
MSL-R-2

The purpose of Project HUGO is to photograph meteoro-
logical phenomena by means of a rocket-borne camera system.
Analyses of standard meteorological data are shown for time
of this test. It is concluded that large scale patterns are useful
in deducing the atmospheric field of motion.

66. OFF-THE-SHELF TELEMETRY TRANSMITTER
FOR RECON SATELLITES
Kovit, B.
Space/Aeronautics, v. 34, no. 2, pp. 149-151, August 1960
(AS&T, 1960)

67. RESULTS IN GEODETIC PHOTOGRAMMETRY,
PART II: A STUDY OF THE FEASIBILITY OF A
PHOTOGRAMMETRIC SURVEY OF AMR TO AN
ACCURACY OF 1 PART IN 10¢
Brown, D. C.

September 15, 1960
Radio Corporation of America, Camden, N. J.
TR-65, AFMTC TR 61-2, AF 08(606)-3413

68. EXPERIENCES WITH ANALYTICAL METHODS IN
PHOTOGRAMMETRY
Schut, G. H.
Photogrammetric Engineering, v. 26, no. 4, pp. 564-570,
September 1960

Investigations made by the National Research Council of
Canada are presented. For block adjustment of planc coordi-
nates, a new, purely numerical method has been devised,
coded for electronic computation, and tested. The method
promises to give excellent results with a minimum expendi-
ture of time and effort. Concerning analytical, aerial triangula-
tion, only tentative conclusions could be reached and further
experiments are necessary. (EI, 1960)

69. NEW PHOTOGRAMMETRIC SUPPORT EQUIPMENT
Sime, K. T.
Photogrammetric Engineering, v. 26, no. 4, pp. 574-579,
September 1960

Results of tests by the Aeronautical Chart and Informa-
tion Center are presented. A test was made of the AR-25
Universal Scanning Stereoscope, designed to afford stereo-
scopic inspection from roll film, negative or positive, accom-
modating 9 X 9 in. and 9 X 18 in. vertical photography. The
design of the Ke-2 copy camera for producing photographic
copy on aerial film, and the Plotting Board for the handling
of radar film was found to be generally satisfactory. A report
on certain deficiencies is available from the Center. (EI, 1960)

70. APPLICATIONS OF PHOTOGRAMMETRIC FLASH
TRIANGULATION TO GLOBAL SURVEYS
Kelley, R. A.
Photogrammetric Engineering, v. 26, no. 4, pp. 590-592,
September 1960

The azimuth of the Hiran long line is determined with a
resolution of two seconds of arc or better. Ballistic cameras at
both ends of the long line record the flashes emanating from
stroboscopic light or from a flare package on an aircraft carry-
ing Hiran equipment as the aircraft crosses the long line near
its midpoint. Details are given of the application to the tech-
nique of ballistic photogrammetry to yield positional data suffi-
cient for intercontinental and interdatum ties. (EI, 1960)

71. SATELLITE PHOTOGRAPHY WITH STRIP AND
FRAME CAMERAS
Ockert, D. L. ’
Photogrammetric Engineering, v. 26, no. 4, pp. 592-596,
September 1960

Problems associated with satellites as camera-carrying ve-
hicles are quite different from those of conventional aircraft.
This paper discusses the use of strip cameras and frame
cameras in satellite operations. The desirable and undesir-
able characteristics of each camera type are discussed and
compared. It is shown that both cameras will have a place
in future satellites. (EI, 1960)

72. PROGRESS AND PROBLEMS IN RADAR PHOTO
INTERPRETATION
Hoffman, P. R.
Photogrammetric Engineering, v. 26, no. 4, pp. 612-618,
September 1960
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The development of the use of mechanical and electronic
equipment in various phases of radar photo interpretation is
presented. Factors to be considered for interpretation are
listed. A description is given of a radar-data plotting board
AR-8. Color-processing techniques to aid in differentiating
original images and the separation of various intensity levels
by electron/optical instruments are considered. (EI, 1960)

73. SKETCHING PROJECTOR FOR SIDE-LOOKING
RADAR PHOTOGRAPHY
Claveloux, B. A.
Photogrammetric Engineering, v. 26, no. 4, pp. 644-646,
September 1960

New side-looking radar presentation is a film strip record-
ing which visually displays electromagnetic-energy returns
from terrain under both sides of an airborne vehicle. A radar
projector provides the capability for transferring, by sketching,
mapping data from side-looking radar photography to a con-
trolled manuscript or plotting sheet. (EI, 1960)

74. PHOTOGRAPHIC METHOD FOR TRANSFORMATION
OF BLACK AND WHITE RADAR-MAP INTO
FULL-COLOR PRESENTATION
Leonardo, E. S., Tolliver, R. A.

Photogrammetric Engineering, v. 26, no. 4, pp. 647-651,
September 1960

A method has been devised which will produce radar-maps
on color film or paper, using a conventional black-and-white
radar-map original. Each general level of returns on the origi-
nal black-and-white radar-map is assigned to a separate color.
The complete photographic process is described and illus-
trated. (EI, 1960)

75. VARIATION OF RESOLVING POWER AND TYPE OF
TEST PATTERN
Washer, F. E., Tayman, W, P,
Journal of Research of the National Bureau of Standards,
Section C—Engineering and Instrumentation, v. 64,
no. 3, pp. 209-223, July—September 1960

The plane of best average definition is located for a num-
ber of lenses of a type used in airplane mapping cameras.
Three different types of test pattern are used for each lens.
These patterns are the long-line; short-line, and annulus. Re-
sults of measurement that show the variation of resolving
power throughout the region of usable imagery are given for
each type of test pattern with two types of photographic
emulsion. It is found that the plane of best average definition
can be located equally well with each type of pattern. There
are, however, pronounced differences in the numerical mag-
nitudes of the values of resolving power determined with the
various types of test pattern. In general, the highest values
are attained with the long-line patterns. Values of the various
rating indices V Rg Tg, AWAR (area weighted average reso-
lution), and ADWAR (area and depth-of-focus weighted
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average resolution) are given, together with a comparison of
the different order of merit assigned by these indices. (PA,
1960, #19,402)

76. GAMMA-RAY PINHOLE CAMERA
Dilanni, E. J., Cooley, H. J.
July 1-October 1, 1960
Nuclear Corporation of America, Denville, N. J.
Final Report on Theoretical Investigation, DA 36-039-sc-84977
AD-254,977

An engineering research study and development to make
available suitable airborne equipment for gamma radiation
aerial survey which would provide quick, visual presentation
of the distribution and intensity of radiation in contaminated
ground areas are presented. The work is divided into three
phases: (1) theoretical, (2) design-experimentation, and
(3) construction of an experimental model. An analysis is
made of the problems associated with the theoretical investi-
gation of aerial survey.

The factors influencing distortions of a gamma field caused
by interposing a large thickness of an air absorber between
the source and detector are discussed. These factors include
attenuation, geometric considerations, relative humidity, an-
gular distribution of scattered flux, and energy distribution
of scattered flux. Practical design goals are outlined for an
instrument to aerially map a radioactive ground area and
available photon flux seen by the aerial monitor for a par-
ticular field of intensity. Techniques for accomplishing the
aerial survey as specified in the contract are presented. Con-
clusions and recommendations for further development are

included.

77. DUAL AIRCRAFT MAPPING SYSTEM
Glicken, M.
July 31, 1959-October 15, 1960
Fairchild Camera and Instrument Corporation, Fairchild
Aerial Surveys Division, Los Angeles, Calif.
Final Technical Report, DA 44-009-eng-3948
AD-249,443

A dual aircraft mapping system consists of two aircraft
flying in formation, taking aerial photographs simultaneously.
An electronic measuring device determines the horizontal dis-
tance between the aircraft at the instant of exposure. Both
aircraft carry airborne profile recorders for continuous ver-
tical profiles. Forward overlap between successive photos
taken from each aircraft and sidelap between adjacent
simultaneous photographs are enough for conventional stereo-
scopic models. The photogrammetric mapping system is
internally self-sufficient for vertical and horizontal control ex-
cept for datum. The following phases of system development
are discussed: (1) a test of the system including design of
the necessary equipment, (2) instrumentation of two aircraft,
(3) acquisition of data, (4) photogrammetric establishment
of a network of control through use of the data, and (5)
comparison of the results with existing control. A statistical
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and graphical analysis of results is made. The technique is
a feasible one and will yield good results, particularly in
horizontal control.

78. PHOTOGRAMMETRIE (PHOTOGRAMMETRY)
Manek, F.
Osterreichische Ingenieur Zeitschrift, v. 3, no. 10,
pp. 337-343, October 1960

Present day knowledge and the application of photogram-
metry are summarized. (EI, 1960)

79. OPERATION FLYING SMALL TV STATION;
MISSILE-BORNE MOTION PICTURE CAMERAS
Mollberg, B. M.

Industrial Photography, v. 9, pp. 56-57, October 1960
(ASGT, 1960)

80. PHOTOGRAMMETRY: ITS PURPOSE AND
APPLICATIONS
Burnett, D. 1.
Chartered Surveyor, v. 93, no. 5, pp. 259-264,
November 1960

The fundamentals of photogrammetry are summarized.
Air navigation and navigational aids, scale of photography,
emulsion types, principles of aerial triangulation, map making,
and stereoplotting machines are considered. The article also
discusses the special uses of photogrammetry for (1) recon-
struction of ancient monuments and buildings, (2) engineer-
ing drawings, (3) the evaluation of road traffic accidents,
(4) town planning, (5) tracing of guided missiles, and (6)
bomb trials. (EI, 1960)

81. OPERATIONAL EVALUATION OF DRONE
RECONNAISSANCE TELEVISION SYSTEM: Revised
Plan of Test
November 1960
Army Electronic Proving Ground, Fort Huachuca, Ariz.
AEPG-SIG 930-133, Revision 1 (supersedes AEPG-SIG
930-133, May 1960)

AD-253,165

Test plans are presented of tests to determine the capa-
bilities of the Drone Reconnaissance Television System in
providing surveillance data from drone or manned aircraft.
The system is designed to supply target orientation and map
coordination by working in conjunction with the Radar
Tracker Plotter AN/GPG-1. The Drone Television System
includes the AN/MXQ-1 ground control station and AN/
AXT-14 drone reconnaissance airborne package.

82. PHOTOGRAMMETRIC ANALYSIS OF PANORAMIC
PHOTOGRAPHY
Abraham, V.
December 7, 1960
Fairchild Camera and Instrument Corporation, Syosset, N.Y.
SME-AA-47, RADC-TR-61-17, AF 30(602)-2132
AD-251,232

10

The photogrammetric capabilities and limitations of pano-
ramic photography were investigated. An analysis was made
of the errors inherent in panoramic camera systems. Based on
this analysis, an optimum panoramic camera configuration is
recommended, considering primarily (1) ground resolution,
(2) stability of camera interior orientation, (3) the ground
coverage capabilities, and (4) the accuracy of target location.

83. HYPERSONIC RECONNAISSANCE INVESTIGATIONS
Burke, J. J., Kapany, N. S., Stater, P. N., Wilson, L. N.
December 1960
Armour Research Foundation, Chicago, Ill.

ARF 1140-21, Final Report on Research in the Form of
Experimental and Theoretical Investigation on the Influence
of Hypersonic Flight on Aerial Reconnaissance,

WADD TR 60-891, AF 33(9616)-6322

AD-250,474

Investigations of the influence of near field hypersonic
effects on aerial reconnaissance are described. Determinations
were made of the aberration of the image of a point object
caused by the aerodynamical conditions surrounding a hyper-
sonic vehicle. An order of magnitude assessment was made
to determine if the emission in the plasma sheath surround-
ing a hypersonic vehicle can cause the fogging of the film.
The interferometric and high resolution photographic meas-
urements verified that the photograph of a high contrast test
object taken through the Mach 7 flow surrounding a 20-deg,
wedge-shaped model suffers no degradation in resolution pro-
viding that the boundary layer covering the model surface
is laminar., For the particular flight conditions chosen, the
luminosity level in the plasma sheath surrounding the vehicle
corresponded to an exposure on the film in a conventional
aerial reconnaissance camera which was well below the fog
level.

84, PERFORMANCE EVALUATION OF TRI-SERVICE
PHOTO TRANSMISSION SYSTEM: Plan of Test
December 1960
Army Electronic Proving Ground, Fort Huachuca, Ariz.
AEPG-SIG 930-189
AD-253,162

An analysis is made to determine the performance char-
acteristics of the tri-service photo transmission system in
transmitting imagery obtained from an airborne camera to a
ground station by electronic means.

85. WIDEBAND MAGNETIC RECORDING SYSTEM
(Presented at the Western Electric Show and Convention,
Los Angeles, Calif., August 23-26, 1960)
Anderson, M. E., Granath, J. A., Reukauf, D. C.
1960 IRE WESCON Convention Record, pt. 5, pp. 4045,
1960

A video-magnetic recording and reproducing technique
suitable for satellite applications is described. The use of non-
mechanical scanning for long head and tape life is discussed.
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The main features of the technique are HF recording capa-
bility with low-tape speed, low-power drain through the use
of solid-state circuitry, and high-area density of information
stored on tape by use of multichannel multiplexing. (EI, 1961)

86. INVESTIGATIONS INTO ACCURACY OF VARIOUS
METHODS OF PHOTOGRAMMETRIC
TRIANGULATION
Hallert, K. B. P.

In “Transactions of the Royal Institute of Technology,
Number 162”
Royal Institute of Technology, Stockholm, Sweden, 1960

General analytical expressions are derived to determine the
accuracy which can be expected from different methods of
aerial triangulation. The statistical expression for errors is the
standard error of the unit of fundamental measurements ac-
cording to the method of least squares. Errors of stereo-radial
method, of independent model triangulation method, and of
ordinary aerial strip triangulation are discussed. (EI, 1961)

87. AERIAL PHOTOGRAPHS IN GEOLOGIC INTER-
PRETATION AND MAPPING
Ray, R. G.
1960
U. S. Department of the Interior, Geological Survey,
Washington, D. C.
Professional Paper 373
(Also available through U. S. Government Printing Office,
Washington, D, C.)

88. DIE MATHEMATISCHEN GRUNDLAGEN DER
ANALYTISCHEN PHOTOGRAMMETRIE (MATHE-
MATICAL FOUNDATIONS OF ANALYTICAL
PHOTOGRAMMETRY)

Rinner, K.
Wissenschaftliche Zeitschrift der Technischen Hochschule
bei Dresden, v. 9, no. 3, pp. 689-698, 1959-1960

The mathematical relations between image coordinates,
picture beams, and terrain systems are analyzed by the use
of vector algebra and matrix display, and equations are de-
rived. Various approximation methods of linearization and
sources of error in photogrammetry are considered. (EI, 1961)

89. DESIGN CONSIDERATIONS OF TELEVISION
SATELLITE RECONNAISSANCE SYSTEMS
(Presented at the 1960 IRE International Convention,
New York, N. Y., March 21-24, 1960)

Zastrow, R., Ritchie, D. J.
1960 IRE International Convention Record, pt. 5, v. 8,
pp. 87-107, 1960

This survey covers the following aspects of civilian and
military reconnaissance systems: camera-tube sensitivity, op-
tical resolution, satellite-ground transmission systems, and
equipment. Included are 27 references. (EEA, 1961, #2077)
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90. NATIONAL SPECIALISTS MEETING ON GUIDANCE
OF AEROSPACE VEHICLES (Presented at the National
Specialists Meeting on Guidance of Aerospace Vehicles,
Boston, Mass., May 25-27, 1960)

Institute of the Aeronautical Sciences, New York, N. Y., 1960

Among the papers presented at this meeting were the fol-
lowing: “Horizon Sensors for Vertical Stabilization of Satellites
and Space Vehicles,” by M. H. Arck and M. M. Merlen, pp.
34-39; “Accurate Determination of Attitude by Optical Means
for Application in Space Vehicles,” by G. von Pahlenfedoroff,
pp. 40-46; and “Application of Optical Techniques to Inter-
planetary Navigation,” by W. J. Haywood, Jr., pp. 47-52.

91. PROCEEDINGS OF UNITED NATIONS SEMINAR ON
AERIAL SURVEY METHODS AND EQUIPMENT
1960
United Nations, Economic Commission for Asia & Far East,
Bangkok, Thailand
Mineral Resources Development Series 12

The following information is reported: (1) aerial survey
activities in the Economic Commission for Asia and the Far
East region; (2) techniques, equipment, and applications of
aerial photography, photogrammetric mapping, photo-
interpretation, and airborne geophysical surveys. (EI, 1962)

92. ANALOGUE TELEMETRY EQUIPMENT AND SYSTEMS
Yound, R. E.
Electronic Engineering, v. 33, pp. 16-20, 77-83,
January-February 1961

An air-to-ground television installation and automatic-
radome evaluation equipment are described.

93. GEODESY IN THE SPACE AGE (Symposium sponsored
by the Institute of Geodesy, Photogrammetry, and Cartog-
raphy, and the Department of Geodetic Science, Ohio State
University, Columbus, Ohio, February 6-8, 1961)

February 1961

Ohio State University, Institute of Geodesy, Photogrammetry,
and Cartography, Columbus

Publication 15

The aim of this symposium was to discuss the new prob-
lems the space age has brought to geodesy, the most important
developments needed to solve these problems, and the edu-
cation of the men who have to improve techniques and solve
the problems of tomorrow.

94. SOME PRACTICAL APPLICATIONS OF MULTIBAND
SPECTRAL RECONNAISSANCE
Colwell, R. N.
American Scientist, v. 49, pp. 9-36, March 1961

Several specific applications of multiband spectral recon-
naissance are presented. Included are: (1) distinguishing be-
tween types of surfaces in the same area by using different
film-filters in aerial photography, (2) determining planetary
features from photographs made in several spectral bands,
(3) identifying areas of diseased crops, and (4) a variety of
microscopic and medical applications.
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95. SATELLITE’S VIEW OF EARTH
Strees, I.. V.
Photogrammetric Engineering, v. 27, no. 1, pp. 3741,
March 1961

Photography of Earth taken from beyond the atmosphere
will include distortions not encountered in conventional aerial
photography. Known information on these distortions is pre-
sented and remedial measures are proposed. (EI, 1961)

96. PHOTOGRAMMETRY, NAVIGATION, AND SPACE
PROBLEMS
Brandenberger, A. J.
Photogrammetric Engineering, v. 27, no. 1, pp. 4144,
March 1961

A discussion is presented of the application of photogram-
metry to flight testing and navigation, satellite and missile
tracking, and lunar investigations. The Baker-Nunn satellite-
tracking camera is described and a cross section is shown.
The accuracy of the tracking is considered. (EI, 1961)

97. PRESENT AND FUTURE CAPABILITY OF OPTICAL
SYSTEMS WITH EMPHASIS ON BALLISTIC
CAMERA OPERATION
Rosenfield, G. H.

Photogrammetric Engineering, v. 27, no. 1, pp. 51-55,
March 1961

Three basic optical instrumentation systems, comprised of
the Ballistic Camera, CZR-1 Fixed Camera, and the Askania
Cine-Theodolite, which are in use at the Air Force Missile
Test Center for obtaining missile trajectory information are
described. A discussion is included of intersection photogram-
metry with associated random and systematic error propaga-
tion. (EI, 1960)

98. PHOTOGRAMMETRIC TECHNIQUE FOR STUDYING
ATMOSPHERIC DIFFUSION
Wasko, P. E., Moses, H.
Photogrammetric Engineering, v. 27, no. 1, pp. 92-98,
March 1961

The experimental use of three K-24-type aerial cameras,
operating simultaneously to photograph fog-oil smoke plumes
emitted from a 111-ft stack, is discussed. The photographs
are analyzed by means of a photogrammetric analyzer which
simulates actual field conditions. Measurements of the cross-
sectional area of the plume, the rate of its change, and a
measure of the area covered by the meander of the plume’s
center line at various distances from the stack are presented.

(EI, 1961)

99. DETERMINATION OF ANGLE BETWEEN FIDUCIAL
AXES (90° CONDITION)
Barth, W.
Photogrammetric Engineering, v. 27, no. 1, pp. 128-135,
March 1961

A theoretical study is presented in which the deviation of an
angle between fiducial axes from rectangularity is determined
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without the use of a right-angle master. The difference be-
tween supplementary angles is measured after superimposing
a calibration-negative plate with a calibration-positive plate.
The algebraic expression for the angle of deviation is given.
Precise collineation of the two calibration plates is not re-
quired. (EI, 1961)

100. MEASUREMENT OF CONTRAST IN AERIAL IMAGE
Rosberry, F. W,
Photogrammetric Engineering, v. 27, no. 1, pp. 155-159,
March 1961

Methods of analyzing the image of a lens as a means of
judging its quality or capabilities are presented. A testing in-
strument has been developed which scans an aerial image
directly with a slit and photomultiplier tube. Resultant varia-
tions in luminosity in the image are recorded on moving chart
paper. Results are shown in which contrast is plotted against
the image frequency for several f-values of lens. (EI, 1961)

101. PHASOMETER WITH SERVO SYSTEM
Kalashnikov, N. L.
Instruments and Experimental Techniques (English
translation of Pribory i Téekhnika Eksperimenta), no. 2,
pp. 326-329, March—April 1961

A phasometer for use in aero-electroreconnaissance is de-
scribed. The phase register uses selective properties of phase-
sensitive (synchronous) detection, and has uniform sensitivity
as levels of reference voltage and voltage being measured
change by 20 db. (EI, 1961)

102. RECONNAISSANCE SATELLITES
Coates, G. P.
Spaceflight, v. 3, no. 3, pp. 100-104, May 1961

An investigation is presented of image-forming processes
and possible achievements when used in a satellite having
military and civil applications. Orbits of reconnaissance satel-
lites and the launching of these satellites into suitable orbits
are discussed. A description is given of a photographic
observation process and the capability of a long-range aerial-
reconnaissance camera. Two interrogation processes are fea-
sible with this photographic system: a flying spot-scanner
system, and film recovery. The use of a TV system for pic-
torial survey and radar system, and the ground equipment are
considered.

103. TIROS I: CAMERA ATTITUDE DATA, ANALYSIS OF
LOCATION ERRORS, AND DERIVATION OF
CORRECTION FOR CALIBRATION
Hubert, L. F.

April 1961

U.S. Department of Commerce, Weather Bureau,
Meteorological Satellite Laboratory, Washington, D.C.
MSL-R-5




A nomogram is presented along with tabular data for Tiros
I orbit to enable users of Tiros 1 pictures to derive location
of the pictures on the Earth.

In the course of this data reduction, it is frequently neces-
sary to check picture-taking time of the tape-recorded pic-
tures. A photogrammetric method of accomplishing this from
the pictures and the nomogram is presented. A systematic
error in the camera calibration is shown to influence this
time determination, and equations to correct this error are
derived.

The location errors inherent in the procedures and data
are discussed so that users will be able to evaluate the ac-
curacy of mapping various photographed features they may

be studying. (AI/A, 1961, #3697)

104. INSTRUMENT OPERATIONS ON TEST DEPARTMENT
RANGES
June 1, 1961
Naval Ordnance Test Station, China Lake, Calif.
NOTS-TP-2692

This report describes the organization and personnel, the
test equipment and capabilities, and typical test activities of
the Instrument Operations Division of the NOTS Test De-
partment. Branches covered are the photographic laboratory,
optical instrumentation, telemetry and timing, metric elec-
tronics, and atmospheric studies.

105. CANADIAN GRIDS FOR TIROS I; ADDITIONAL
ORIENTATION DATA; ERRATA
Hubert, L. F.
June 1961
U. S. Department of Commerce, Weather Bureau,
Meteorological Satellite Laboratory, Washington, D.C.
Supplement to MSL-R-5

A library of Canadian grids is presented which can be
used for rectification of Tiros 1 photographs. The geometry
involved in their construction and the procedure for picture
rectification are discussed.

A few additional orientation data points for Tiros 1 cam-
era axis are presented and an errata list for Meteorological
Satellite Laboratory Report 5 are included. (AI/A, 1961,
#4255)

106. HIGH-RESOLUTION EXPOSURE DETERMINANT FOR
AERIAL FILMS
Levy, M.
Photographic Science and Engineering, v. 5, no. 3,
pp. 159-165, May—June 1961

A simplified system for determining exposure, yielding the
maximum detail from any sensitometric H & D curve, was
developed after analyzing resolution vs. exposure curves of
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representative aerial films at varying development times, Ex-
posure required is the same as that required to yield density
of 0.85 above fog. The system can also be modified to obtain
exposure required for 0.9 maximum resolution. (EI, 1961)

107. WEATHER MAPPING SPACE CAMERAS
Langford, M. J.
Industrial Photography, v. 10, p. 8, June 1961,
(AS¢ET, 1961)

108. NAV-SCAN—DUAL PURPOSE PANORAMIC CAMERA
McNeil, G. T.

Photogrammetric Engineering, v. 27, no. 3, pp. 407—414,
June 1961

The Nav-Scan camera produces highly resolved and di-
mensionally precise photographic records of horizontal and
panoramic views from a ground exposure station. This cam-
era is used for both quality and metrical photography, and
its operation is based on rotation of the lens about the rear
nodal point. Horizontal coverage, with the film remaining
stationary, is less than 180 deg and by moving the film, cov-
erage is 360 deg. Formulas for determination of image move-
ment, slit width, and scale are presented. (EI, 1961)

109. PARABOLIC IMAGE-MOTION
Rosenau, M. D., Jr.

Photogrammetric Engineering, v. 27, no. 3, pp. 421427,
June 1961

Reasons why transverse-scanning panoramic aerial cameras
have residual image-motion despite their optimum image-
motion compensation (IMC) are explained. Image displace-
ment is a parabolic function of time, and is also proportional
to the film’s transport velocity, airplane velocity, and sine of
transverse scan-angle. Improvement in modulation transfer
function can be achieved by matching the film’s IMC velocity
to the image velocity at the middle of the slit rather than at
slit jaw. (EI, 1961)

110. ENVIRONMENTAL EFFECTS OF SUPERSONIC AND
HYPERSONIC SPEEDS ON AERIAL PHOTOGRAPHY
Nielsen, J. N.

Photogrammetric Engineering, v. 27, no. 3, pp. 427-435,
June 1961

Metric distortion caused by the refraction of light rays
by a flow field surrounding a vehicle is discussed. The loss
of resolution by the scattering of light by turbulent boundary
layers over the camera window is considered as well as the
loss of contrast between the ground object and its background
by luminous air in the flow field. Metric distortion is caused
by temperature-induced window curvature. Rayleigh scatter-
ing between the ground and the vehicle can cause reduction
in contrast. (EI, 1961)
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111. LOOK AT THE PROBLEMS INVOLVED IN
DESIGNING HIGH RESOLUTION CAMERAS FOR
ARTIFICIAL SATELLITES
Sherman, B.

Modern Photography, v. 25, pp. 20-21, June 1961
(ASLT, 1961)

112. INTERESTING PROBLEMS IN OUTER SPACE
Singer, S. F.
Photogrammetric Engineering, v. 27, no. 3, pp. 371-376,
June 1961

The interesting problems existing in outer space which
will confront photogrammetrists, surveyors, cartographers, and
mappers were the subject of this speech delivered at the
ASP-ACSM general assembly. (AI/S, 1961, #40,125)

113. MAJORITY LOGIC COMPOSITE PHOTOGRAPHS
Stewart, R. M.
July 31, 1961
Space-General Corporation, El Monte, Calif.
RM-5

There are many cases in which fragmentary and noisy data
are obtained for one area by several different methods and
on different occasions. This paper discusses how to (1) choose
the sensor and/or methods of signal-processing which give
maximum internal consistency (or invariance) under varying
unpredictable conditions, and (2) construct an “ideal” or
“best composite” synthetic map based on all available data.

114. MOVING WINDOW DISPLAY MWD-5A
Berley, E. F.
July 1961
General Aniline and Film Corporation, Ansco Division,
Binghamton, N. Y. (in cooperation with HRB-Singer, Inc.,
State College, Pa., DA 36-039-5¢:78070)
Final Report 179F for November 1959 to July 1961
AD-283,248
(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)

The design of the Moving Window Display, MWD-5A, in-
volving the primary functions of CRT recording, rapid (5 to
6 sec) access to the record photographed on light-sensitive
silver media, and the display thereof is discussed. More spe-
cifically the report covers: CRT selection, equipment con-
figuration, CRT image-recording optical components and
over-all system resolution attainable, film and processing tech-
nique selection, film drying, film transport in line-scan record-
ing, power supply requirements, and the operational reliability
aspect of the equipment.

Highlights of the display are functions with moderate cost
CRT, 5.5 sec minimum access time to the displayed record,
and the minimum system resolution of 20 lines/mm on film,
capable of 50 lines/mm. Also featured were film and proc-
essing capacity 400 ft of 5-in.-wide film, maximum film trans-
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port speed 42 IPM, occupies 2.8 ft* of space at a flying weight
of 138 b, and requires less than 1100 w of power in maxi-
mum mode. Recommendations leading to the design of an
advance display are discussed.

115. NEW ADVANCES IN INFRARED
Cade, C. M.
Industrial Photography, v. 10, no. 7, pp. 68, 99-101,
July 1961

Image converters allow the shooting of infrared images
from a phosphor screen with ordinary high-speed emulsions.
For infrared photomicrography, the ocular lens of a microscope
is replaced with an image converter. Factors in applications
in biology, metallurgy, haze penetration in aerial mapping,
for televising or cinematography in darkness, etc. are con-
sidered. (EI, 1961)

116. SPURIOUS RESOLUTION BY IMAGE MOTION
Nagel, M. R.
Optical Society of America, Journal of the, v. 51, no. 7,
pp. 780-783, July 1961

A case of complex spurious resolution in airborne photo-
graphic resolution tests is studied and explained by establish-
ment of the exposure distribution in the motion-blurred image
of a triple-strip white-on-black resolution target. The condi-
tions in black-on-white targets and in targets with n strips
are also discussed. (PA, 1961, #10,612)

117. TIROS II RADIATION DATA CATALOG, VOLUME 1
August 15, 1961
National Aeronautics and Space Administration, Goddard
Space Flight Center, Greenbelt, Md.
Catalog, Volume 1

The NASA Tiros 2 launched on November 23, 1960, car-
ried a medium-resolution, five-channel, scanning radiometer.
This catalog describes the mapping procedures which have
been employed in processing the Tiros 2 radiation data util-
izing “Final Meteorological Radiation (Magnetic) Tapes”
and automatic data-processing equipment. Sample grid point
analyses of radiation data from 50 orbits are presented and
serve to introduce Tiros 2 radiation data to the meteorological
community.

118. IMAGE ORIENTATION CAMERA
Goldfarh, L.
August 1961
Army Signal Research and Development Laboratory,
Fort Monmouth, N. J.
ASRDL TR 2222
AD-266,919
(Also available through U. S. Dept. of Commerce, Office of
Technical Services, Washington, D. C.)

The interpretation of aerial photographs is becoming in-
creasingly more difficult with the use of high-performance
vehicles and camera equipment. An approach to the problem
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from the sensor aspect is discussed. Basically the camera
utilizes two focal-length lenses imaging at the same time, on
the same film side by side. The large angular coverage of the
short focal-length lens aids in orienting the image produced
by the longer focal-length lens.

119. LOCATION OF PLANE OF BEST AVERAGE
DEFINITION WITH LOW CONTRAST RESOLUTION
PATTERNS
Washer, F. E., Tayman, W. P.

Journal of Research of the National Bureau of Standards,
Section C—Engineering and Instrumentation, v. 65,
no. 3, pp. 195-202, July-September 1961

The plane of best average definition is located for each of
several airplane-camera lenses using two types of low-contrast
test pattern and two emulsions. Results of measurements indi-
cate that the position of plane of best focus and numerical
magnitudes of root-mean product-mean (RgTg) value of re-
solving power are not significantly affected by this reversal
of contrast. (EI, 1961)

120. RESEARCH AND DEVELOPMENT OF A FLYABLE
BREADBOARD MODEL OF AN AERIAL CAMERA
WITH A TWO-STAGE IMAGE INTENSIFIER TUBE
Butterwick, G. N, Pury, T.

September 1961

Radio Corporation of America, Lancaster, Pa. (in cooperation
with General Electric Company)

ASD TN 61-70, AF 33(616)-6675

AD-265,338

The development of the low light level aerial camera with
a two-stage image intensifier tube extends photographic capa-
bilities into the nighttime portion of the 24-hour day without
the aid of artificial illumination. Preliminary tests with the
camera revealed photographic capabilities with one-fourth
moonlight illumination. The heart of the aerial camera is a
magnetically focused, two-stage image intensifier tube. This
tube amplifies the brightness of images which are focused on
its photocathode and reproduced on its fluorescent screen.
The image on the screen is then coupled optically to photo-
graphic film.

121. SOME MEASUREMENTS OF THE EFFECT OF AIR
TURBULENCE ON PHOTOGRAPHIC IMAGES
Djurle, E., Biick, A.

Optical Society of America, Journal of the, v. 51, no. 9,
pp. 1029-1030, September 1961

Experimental measurements of the effect of air turbulence
upon the image of a distant object are described. The contrast
transfer (CT) function was measured by an electrophotom-
eter for a 36-in. focal length f/6.3 lens imaging a slit-shaped
light source over a ground distance of seven miles. Some
correspondence between meteorological conditions and the
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value of the CT function was found. Under the conditions of
measurement, the deterioration in imaging properties caused

by air turbulence may be the limiting factor on performance.
(PA, 1961, #13,003)

122. TELEVISION WEATHER SATELLITE MAY SPOT
HURRICANES
Suomi, V.

Journal of the Franklin Institute, v. 272, no. 3, pp. 244-245,
September 1961

A description of Tiros 3 is presented. (ASUT, 1961)

123. TRENDS IN AUTOMATIC PHOTOGRAMMETRY
Tewinkel, G. C.
Photogrammetric Engineering, v. 27, no. 4, pp. 537-542,
September 1961

A nearly automatic photogrammetric system for the future
is foreseen. The system will comprise, for preliminary opera-
tions, signalized control stations on the ground, premarking
of pass points, use of a calibrated camera and glass plate.
For aerotriangulation and compilation operations, a new stere-
oscopic point marker, a partly automatic comparator for meas-
uring and recording coordinates of marked images, and a

better and faster compilation machine are outlined. (EI,
1961)

124. MAXIMUM BRIDGING DISTANCE IN SPATIAL
AEROTRIANGULATION
Karara, H. M.
Photogrammetric Engineering, v. 27, no. 4, pp. 542-545,
September 1961

A universal chart is presented for the determination of the
maximum allowable bridging distance for wide ranges in
parameters affecting the accuracy of spatial aerotriangula-
tions. The expected accuracy in aerotriangulated elevations
is discussed. Two practical formulas are given for the deter-
mination. (EI, 1961)

125. INVESTIGATIONS OF WEIGHTS OF IMAGE
COORDINATES IN AERIAL PHOTOGRAPHS
Hallert, K. B. P.

Photogrammetric Engineering, v. 27, no. 4, pp. 555-565,
September 1961

It is pointed out that coordinates and coordinate differences
measured in photographic images are not of equal weights.
Due to the nature of central projection of photographic imag-
ing procedure, image coordinates, measured orthogonally to
image surface, are affected. Weights of image coordinates de-
crease with radial distance of points from center of image.
Determination of the errors of image coordinates from adjust-
ment according to the method of standard errors is discussed.
(EL 1961)
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126. KC-2 CONVERGENT PHOTOGRAPHY AERIAL
TRIANGULATION RESULTS
Lawrence, C. H.
Photogrammetric Engineering, v. 27, no. 4, pp. 579-582,
September 1961

Evaluation of the KC-2 camera by the U.S. Army Map
Service as part of an investigation of several types of con-
vergent material is presented. The camera was flown simul-
taneously with a vertically mounted KC-1 camera over
Phoenix, Ariz. at an altitude of 10,000 ft. Results of the
tests, with simultaneous KC-2 convergent and KC-1 vertical,
are presented and compared in detail. (EI, 1961)

127. VARIATIONS IN AERIAL PHOTO IMAGE RECOVERY
RESULTING FROM DIFFERENCES IN FILM AND
PRINTING TECHNIQUE
Myhre, D. W., Meyer, M. P.

Photogrammetric Engineering, v. 27, no. 4, pp. 595-599,
September 1961

The image quality on infrared and panchromatic photo-
graphs printed by electronic and conventional methods is
evaluated in terms of percent of actual tree-crown images
observed by forest photo interpreters. No significant differ-
ence between printing methods was indicated, but a difference
at a l-percent probability level existed between flm/filter
combinations. (EI, 1961)

128. PERCEPTION APPLICATIONS IN PHOTO
INTERPRETATION
Murray, A. E.
Photogrammetric Engineering, v. 27, no. 4, pp. 627-637,
September 1961

Perceptron is the general name for perceiving and/or recog-
nizing automata. When equipped with sensory elements,
resembling an eye, the perceptron can reliably recognize or
classify simple visual patterns. Results of the testing labora-
tory model are given, where the device could visually identify
simple, compact, well-defined objects, either alone or in com-
pany with other objects. A plan is outlined for the develop-
ment of a large, automatic photo classification machine. (EI,
1961)

129. SOME CHARACTERISTICS OF PANORAMIC
CAMERAS FOR AERIAL SURVEILLANCE
Leistner, K. G., Paris, D. P.

Photographic Science and Engineering, v. 5, no. 5,

pp. 257-262, September-October 1961

Differences in modes of operation between old and new
cameras, and advantages of panoramic systems over wide
angle and multiple camera arrangements are presented. A
panoramic image rectifier is now often needed, and an image
motion compensation has had to be devised. A camera under
development by the U.S. Army Signal Corps has a scan angle
of + 70 deg. Deformations inherent in panoramic photography
from the air are described. (EI, 1961)
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130. GENERATING TANGENTIAL SWEEPS FOR
INFRARED MAPPING
Woika, J. L.
Electronics, v. 34, pp. 64-66, October 13, 1961

An eight-transistor circuit is described which affords simple
and direct adjustment of positive-slope wave-shapes formed
by straight-line segments. The system was used in generating
a straight-line approximation of the tangent function for the
sweep waveform in a cathode-ray tube display of the video
signal from an airborne rotating scanner.

131. USE OF AIRBORNE PROFILE RECORDER AND
ALTERNATIVE METHODS TO SUPPLEMENT
HEIGHT CONTROL FOR PHOTOGRAMMETRIC
SURVEYING
Eden, J. A.

Chartered Surveyor, v. 94, no. 4, pp. 204-209, October 1961

The Airborne Profile Recorder (APR) consists of a radar
altimeter, which measures the distance of the aircraft from the
ground, and a hypsometer, which measures the distance of
the aircraft from a constant pressure surface. It can be used
only when the ground surface is level and unobstructed by
trees, etc. Such places are selected by the use of a positioning
camera. Calibration of the radar and hypsometer is discussed:
Applications of this instrument in Great Britain, Canada, and
Nigeria are considered. (EI, 1962)

132. COMPARISON OF IR VIDICON AND SENSITIVE
VISIBLE LIGHT CAMERA TUBE FOR APPLICATION
IN AIRBORNE-TV GUIDANCE/RECONNAISSANCE
SYSTEMS
Dunn, G. L.

November 6, 1961

General Electric Company, Santa Barbara, Calif.

R-61 SPC-7

AD-273,614

(Also available through U. S. Dept. of Commerce, Office of
Technical Services, Washington, D. C.)

The basic principles of radiation from a heated surface are
examined. Equations are developed that provide a means of
determining the performance of an infrared or visible-light
TV system in terms of the camera tube, quantum efficiency,
the noise current and the lens diameter and f number. The
overall system performance is given in terms of RMS cur-
rent S/N ratio, and frame repetition rate at a S/N ratio of 2.
In the case of the visible light sensitive tube, the relationships
between object illumination and S/N ratio, and resolution vs.
lens diameter are tabulated and plotted. This study indicates
that the IR vidicon would have greater application for use
in the TV Guidance/Reconnaissance Systems than the visible
light sensitive camera. The advantages of the IR vidicon over
the visible light tube are discussed.
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133. DISCUSSION OF IMAGE MOTION IN AERIAL
PHOTOGRAPHS WITH THE AID OF A CONTRAST
TRANSFER FUNCTION
(Translated from Bildmessung und Luftbildwesen, v. 2,
pp. 65-77, 1960)

Meier, H. K.

November 1961

Ministry of Aviation, Technical Information and Library
Services, London, Great Britain

R-TIL/T. 5240

134. CONTRAST TRANSFER FUNCTIONS FOR EVALUATING
PICTURE QUALITY IN PHOTOGRAMMETRY
(Translated from Bildmessung und Luftbildwesen, v. 2,
pp. 86-101, 1960)

Schwidefsky, K.

November 1961

Ministry of Aviation, Technical Information and Library
Services, London, Great Britain

R-TIL/T. 5239

AD-267,443

Different concepts have been proposed for characterizing
the quality of optical and photographic images, such as bril-
liance, sharpness, definition, resolution, detail rendition, tone
reproduction, range of contrast, enlarging capacity, etc. For
quantitative evaluations, measuring rules are indispensable.
The criteria of image quality should take into consideration
the nature of the use of the image in order to obtain rational
image-producing systems and avoid unnecessary technical ex-
pense. It has been found useful to characterize the manner
in which an optical system transfers the contrast of the object
to the image. It is possible to define contrast transfer func-
tions which are applicable for objects of different structures
and are independent of subjective judgement. Furthermore,
these functions may be either measured or calculated and
may therefore be established for combinations of several com-
ponents. The advantages of contrast transfer functions for
aerial photography and photogrammetry are discussed.

135. PHOTOGRAMMETRIC METHODS FOR EXPERIMENT
AND RESEARCH
Schurz, D. R.
Industrial Photography, v. 10, pp. 34-35, 6669,
November 1961
(ASET, 1962)

136. PROJECT FIREFLY
Schurz, D. R.
Industrial Photography, v. 10, pp. 58-60, November 1961
(AS¢T, 1962)

137. SKYSCRAPER AIRBORNE INSTRUMENTATION
SYSTEM LABORATORY TESTS
December 1, 1961
The Bendix Corporation, Bendix Systems Division,
Ann Arbor, Mich.
Scientific Report 3, BSR-604, AFCRL-1085, AF 19(604)-6129
AD-269,348
(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)
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Contents:

I. Introduction

II. Laboratory Testing
A. Electrical and mechanical mating

B. Functional operation

III. Radiation measuring subsystem test report
A. Objectives

B. Methods and results

Alignment of spectroradiometer and tracker
Foreoptics

Electronics

Mechanical components and controls
Spectrometers

Radiometers

D Db 3o

IV. Optical tracking subsystem test report
A. 10-in. optics and slit-mirror tests

B. Servo-system test
1. Tracking mode
2. Acquisition mode
3. Search mode

C. Sensitivity tests

D. Subsystem testing with all units on platform

. Search-loop stability tests

. Tracking and acquisition loop stability test
. Tracking accuracy and repeatability

. Search-loop frequency response
Multiple-target tests

Dynamic tests of system
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138. ELECTROSTATIC LATENT IMAGE PHOTOGRAPHY
December 1961
General Electric Company, Advanced Electronics Center,
Cornell University, Ithaca, N. Y.
Final Engineering Report for December 1, 1959~
September 30, 1961, ASD TR 61-715, AF 33(616)-6746
AD-269,410

A summary is presented of the electrostatic latent image
photography program, an applied research program directed
toward a long mission-life electrostatic photographic capa-
bility for reconnaissance. Principal areas of research effort
were photoconductor development and the investigation of
charge image transfer techniques. A laboratory breadboard
was designed and constructed and a demonstration was made
in September 1961. Feasibility was shown for a technique
incorporating a high resolution electrostatic receptor to ac-
quire an image, with thermoplastic film as the image storage
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medium. Also included were a readout capability and a
device for reconstructing a permanent record from telem-
etered signals.

139. FIBER-OPTIC FACE PLATES FOR LIGHT
TRANSMISSION
Journal of the Franklin Institute, v. 272, no. 6, p. 536,
December 1961

Descriptions are given of two new image orthicons with
fiber-optic face plates that eliminate the requirement for
lenses. The devices can be used in aerial reconnaissance,
satellite observation, and astronomy.

140. SLIT-SCAN ELECTRO OPTICAL RECTIFIER
Levine, S. W.
Photogrammetric Engineering, v. 27, no. 5, pp. 740-747,
December 1961

The machine described can rectify practically all types of
oblique aerial photography. It takes advantage of optical
projection for transforming photographic information, and
electronic computer controlled distortion for achieving dimen-
sional restitution. Resolution figure of 80 lines/mm is achieved
in rectified photograph, with speed of operation being less
than 15 min for 100 in? of copy. (EI, 1962)

141. PRECISION PHOTOGRAMMETRY TOOL OF
GEODESY
Schmid, H.
Photogrammetric Engineering, v. 27, no. 5, pp. 779-786,
December 1961

Requisites which would put photogrammetric techniques
on an equal plane with those of traditional triangulation are
presented. Also discussed are errors caused by radial distor-
tion components. A graph gives a picture of error sequences,
with double summation curves for seven of them, and maxi-
mum mean errors for XYZ coordinates at the center of the
strip. The accuracy of the Z coordinate along the strip is com-
posed of nine models. (EI, 1962)

142. CUMULUS CLOUD PHOTOGRAMMETRY
Orville, H. D.
Photogrammetric Engineering, v. 27, no. 5, pp. 787-791,
December 1961

In the method described, cameras are fixed on the ground
to provide terrestrial stereophotographs, a stereoplanimetric
plotter is used to trace outlines of clouds, and time sequences
of outlines are used to give quantitative information on growth
rates and sizes of clouds. Better than 1-percent accuracy in
20,000-ft heights and 10 to 20-mi perpendicular ranges of
clouds is expected. (EI, 1962)

143. AUTOMATION OF PHOTOGRAMMETRIC PROCESS
(Presented at the ISA Winter Instrument-Automation
Conference and Exhibit, St. Louis, Mo., January 17-19,
1961)

Johnson, O. S.

1961

Instrument Society of America, Inc., Pittsburgh, Pa.
Preprint 14-SL-61
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Logical development of man-machine systems for achieving
the optimum in photogrammetric information processing is
discussed. A typical solution is considered which is representa-
tive of combined development efforts. (EI, 1961)

144. PHOTOSCAN RECONNAISSANCE SYSTEM (Presented
at the IRE International Convention, New York, N. Y.,
March 20-23, 1961)

McMann, R. H., Jr.
1961 IRE International Convention Record, pt. 5, v. 9,
pp. 322-333, 1961

Details are given of a system capable of transmitting gath-
ered information directly to a ground interpretation center,
and there displaying it in visual form, with a minimum of
delay between the initial data acquisition and final display.
High resolution film scanner-reproducer equipment is dis-
cussed. (EI, 1961)

145. PHOTOSCAN—RAPID HIGH-RESOLUTION IMAGE
TRANSMISSION
1961
Columbia Broadcasting System, Inc., CBS Laboratories
Division, Stamford, Conn.
Technical Bulletin 463-1

The CBS Laboratories PHOTOSCAN System is an ad-
vanced clectronic intelligence processing and transmitting
system which now makes possible rapid, long-distance trans-
mission of high-resolution images obtained from photographic
or other sensing devices. The acquired data may be trans-
mitted from an airborne platform to another airborne relay
station or directly to distant ground receiving equipment for
nearly instantaneous display and storage on film.

146. TOPOGRAPHIC INSTRUCTIONS OF THE UNITED
STATES GEOLOGICAL SURVEY: PHOTOGRAM-
METRIC RECTIFICATION
1961
U. S. Department of the Interior, Geological Survey,
Washington, D. C.

Paper

Methods are given for the graphical determination of tilt,
the development of the tilted configuration, and the graphical
rectification of high obliques. Methods of computing the
elements of rectification to meet the required conditions are
given for several types of single-stage rectifiers. Formulas are
also derived for multiple-stage rectification, which extends
the range of the standard instrument. The characteristics of
five different rectifying instruments are described and tabu-
lated for ready comparison. Procedures for two-stage rectifica-
tion, required for high obliques such as trimetrogen wing
photographs, also are explained in detail.




JPL LITERATURE SEARCH NO. 490

147. ELECTRONIC CORRELATION TECHNIQUES FOR
CHANGE DETECTION
Harley, T. J., Jr.
February 17, 1962
Philco Corporation, Blue Bell, Pa.
R:9034-F, Final Report for April 17, 1961-January 17,
1962, RADC-TDR-62-128, AF 30(602)-2473
AD-276,746
(Also available through U. S. Dept. of Commerce, Office of
Technical Services, Washington, D. C.)

Several alternative electronic-correlation techniques to
detect significant change in repeat-cover aerial photography
are considered. The most promising techniques are shown to
involve analyzing each photograph for its local significance
before attempting detection of change. Success in distinguish-
ing significant from trivial change appears directly related to
ability to first analyze significance. A particular system organ-
ization is developed based on cross-correlation of transformed,
abstracted, and spatially quantized representations of the pho-
tography called feature maps. Through simulation on the
Philco 2000 computer, the system is shown effective in detect-
ing the appearance or disappearance of man-made structures
while ignoring changes in shadowing and/or minor misregis-
trations. Desired improvements in detailed system logic are
discussed. To maximize utility, the change-detection equip-
ment should be supported with automatic rectification equip-
ment and an image-information storage and retrieval system
that automatically locates the repeat-cover images in the
library and aligns them with the new photographs for analysis.
Candidate systems to perform these supporting functions are
reviewed and evaluated.

148. PANORAMIC PROGRESS—1, 2
Photogrammetric Engineering, v. 27, no. 5, pp. 747754,
December 1961; v. 28, no. 1, pp. 99-107, March 1962

This discussion covers resolving power vs. angle of cover-
age. The role of aberrations, such as coma, lateral color dis-
tortion, field curvature, and astigmatism, is included as well
as ground coverage obtainable with frame, strip, and pano-
ramic cameras. Panoramic cameras are direct-scanning cam-
eras with swinging lenses and cameras that scan by means of
rotating mirrors. Various types are described (Part 1). -

A technical analysis of panoramic photography which in-
cludes a discussion of instrumentation for use of panoramic
photographs is also presented (Part 2). (EI, 1962)

149. OPTICAL INSTRUMENTATION FOR TIROS
Harper, M. H., Jr.
Applied Optics, v. 1, no. 2, pp. 139-146, March 1962

A brief description is given of the Tiros satellite and ground
equipment in order to illustrate the need for optical testing.
The methods of dctermining resolution, distortion, and bright-
ness response of the system are reported, along with the
instrumentation used in the measurements. (PA, 1962,
#11,200)
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150. SPURIOUS RESOLUTION IN INFRARED SCANNERS
LaRocca, A. J., Zissis, G. J.
Optical Society of America, Journal of the, v. 52, no. 3,
p. 345, March 1962

It is pointed out that spurious resolution effects analogous
to those described by Nagel are found in infrared air-to-
ground scanning systems. (PA, 1962, #7458)

151. ICE PHOTOGRAPHY FROM THE METEOROLOGICAL
SATELLITES TIROS I AND TIROS II
Wark, D. Q., Popham, R. W.
March 1962
U. S. Department of Commerce, Weather Bureau,
Meteorological Satellite Laboratory, Washington, D. C.
MSL-R-8

The Meteorological Satellite Laboratory of the U.S. Weather
Bureau and the U.S. Navy Hydrographic Office, with support
from the National Aeronautics and Space Administration and
the Commander Barrier Forces Atlantic, have cooperated on
a program to determine to what extent Tiros meteorological
satellite photographs can be used for ice surveillance and to
lay a foundation for further Tiros and Nimbus satellite ice
surveillance studies. This report summarizes the observational
program, presents the results graphically, and discusses ana-
lytically a limited portion of the material.

152. PROCEEDINGS OF THE FIRST SYMPOSIUM ON
REMOTE SENSING OF ENVIRONMENT (Held at the
University of Michigan, Ann Arbor, February 13-15, 1962)
March 1962
Michigan, University of, Institute of Science and Technology,
Infrared Laboratory, Ann Arbor
R-4864-1-X, Nonr 1224(44)

The purpose of the symposium was to review the state of -
the art of remote sensing technology and to explore possible
applications to the Earth science fields. The subjects covered
were: (1) basic considerations related to the problem of
remote-sensing airborne geophysical devices, (2) state of the
art and applications, radar technology and remote sensing,
(3) discussion of examples of radar imagery, passive micro-
wave technology and remote sensing, (4) infrared technology
and remote sensing, (5) aerial photography, and (6) a re-
appraisal of the technology.

153. PHOTOGRAMMETRY IS KEY TO EXPLORATION
OF SPACE
Fairchild, S. M.
Photogrammetric Engineering, v. 28, no. 1, pp. 3740,
March 1962

The state of the science of photogrammetry in the world
today is described. Reasons for space exploration, past explor-
atory accomplishment of photogrammetry, and four phases
of lunar exploration are considered. Cameras and instruments
required are described. (EI, 1962)
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154. PRACTICAL SYSTEMS FOR PRESERVATION OF
OPTICAL PERFORMANCE IN AIRBORNF VEHICLE
Sanders, R. G.

Photogrammetric Engineering, v. 28, no. 1, pp. 40—43,
March 1962

The information content of photo recordings made from ve-
hicles in sensible atmosphere as well as in outer space is pre-
sented. Optical systems for photographs of both types are
discussed. Details of improvement of system performance
which has resulted from part-by-part perfection of compo-
nent elements of today’s stabilized high-performance systems
are also described. (EI, 1962)

155. PRACTICAL TESTS OF THE THEORETICAL
ACCURACY OF AERIAL TRIANGULATION
Hallert, K. B. P.
May 31, 1962
Army Engineer Geodesy, Intelligence and Mapping
Research and Development Agency, Fort Belvoir, Va.
Research Note 1
AD-288,296
(Also available through U. S. Dept. of Commerce, Office of
Technical Services, Washington, D. C.)

The effectiveness of a method for predicting the accuracy
of aerial triangulation by means of a theoretical analysis after
a numerical correction procedure is tested. The method used
involves the summation formulas of aerial triangulation, the
measured residual y-parallaxes in the individual models, eleva-
tion discrepancies in the scale transfer points, and general
statistical procedures. The parallaxes and elevations were
first corrected for known and specially determined regular
(systematic) errors of the fundamental operations (the image
coordinates of the photographs, the projection devices of the
instrument, and the operator). The accuracy of the correc-
tions was determined as standard errors with the aid of error
propagation formulas and the basic standard errors of unit
weight. The discrepancies between the final photogrammetric
coordinates and the corresponding (true) geodetic coordi-
nates in check points were determined and compared with the
theoretically predicted values of the standard errors. Statis-
tical methods were finally applied for a test of the significance
of the deviations between theory and practice. The agreement
between theory and practice was found to be so good in this
experiment that the basic theory can be accepted. It is also
concluded that further experiments are necessary, particularly
for investigation of the fundamental operations and the
sources of the errors and discrepancies.

156. OPERATIONAL EVALUATION OF EN-29A
PHOTOGRAPHIC PROJECTION PRINTER
(ORTHOPHOTOSCOPE)

Gettys, R. F.

May 1962

Hydrographic Office, Washington, D. C.
TR-129

AD-286,243

20

The Photographic Projection Printer EN-29A, or Ortho-
photoscope, was tested under operational conditions to deter-
mine the horizontal accuracy and photo quality of the ortho-
photograph, the problems likely to be encountered during
extended operation of the instrument, and the adequacy of
performance in possible future applications. Seven areas of
representative terrain and cultural features were compiled
and evaluated in terms of photo-image quality. One ortho-
photograph was prepared and the image positions measured
to determine the horizontal accuracy of the instrument. Two
orthophotograph compilations, each comprised of 12 stereo
models, were processed by a photo-masking technique to
transform the photos into map line-type images and printed
experimentally as map substitutes. Tests indicate that the
Orthophotoscope has the capability for transforming 1:50,000
scale perspective photography into orthophotographs meeting
National Map Accuracy Standards for reproduction scale
1:50,000. The same criterion can be roughly applied for other
scales on a 1:1 basis if the elevation differences within the
photograph area are not too large. The Orthophotoscope pro-
duces the equivalent of constant-scale photographs which
may be processed for rapid creation of map substitutes.

157. NATIONAL BUREAU OF STANDARDS MEASUREMENT
PROGRAM ON UHF AIRBORNE TELEVISION
Kirby, R. S., Barsis, A. P., McQuate, P. L.
June 30, 1962
National Bureau of Standards, Boulder, Colo.
NBS-R-7274
AD-282,460

A description is given of a series of propagation measure-
ments made over several air-ground propagation paths during
the 1961-1962 school year. Altogether six continuous record-
ings were made at four locations ranging from 87 to 222 miles
from the transmitter. Two transmitters operate simultaneously
on Channels 72 and 76 while the aircraft orbits 23,000 ft over
Montpelier, Indiana. All recordings of transmission loss are
made on paper charts, and are later transferred to magnetic
tape. The analysis of the date has a twofold purpose: (1) it
is desirable to study the total variability of a signal of this
type, including the component of variability introduced by
the aircraft pattern, and (2) it is possible to isolate the
variability component introduced by the aircraft either by
path geometry considerations or by analysis methods. The
remaining variability should ideally be solely due to the
atmosphere, and its characteristics can be compared with those
obtained from point-to-point within-the-horizon paths using
substantially lower transmitting terminals.

158. RESEARCH ON THE PROCESSING OF SATELLITE
PHOTOGRAPHY BY DIGITAL TECHNIQUES
Mach, R. E.
June 30, 1962
International Business Machines Corporation, Command
Control Center, Federal Systems Division, Kingston, N.Y.
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Final Report, AFCRL-TR-62-822, AF 19(604)-8432
AD-282.612

(Also available through U. S. Dept. of Commerce, Office of
Technical Services, Washington, D. C.)

A three-part study of the application of digital techniques
to the processing of Tiros I weather satellite images is re-
ported. Aspects of the study include: (1) development of a
digital method to rectify Tiros images to a mercator projec-
tion; (2) incorporation of latitude and longitude grid lines on
the rectified images; and (3) an automatic digital method to
assemble overlapping images into a single mosaic. The method
is described by which images were converted to digital data.
The philosophies of the computer programs are discussed.
Quality, accuracy, and processing time requirements are ana-
lyzed, and sample results are shown. Equipment configura-
tions suitable for operational generation of digital data, and
reproduction of images from digital data are considered.

159. EARTH SCAN ANALOG SIGNAL RELATIONSHIPS IN
THE TIROS RADIATION EXPERIMENT AND THEIR
APPLICATION TO THE PROBLEM OF HORIZON
SENSING
Conrath, B. J.

June 1962

National Aeronautics and Space Administration,
Washington, D. C.

TN D-1341

The five-channel medium-resolution scanning radiometers
employed in the Tiros meteorological satellites provide data
applicable to the problems encountered in selecting the
optimum spectral region for horizon sensor systems. Simul-
taneous measurements are made in five spectral regions. Data
from three thermal channels are presented with the correspond-
ing television pictures in a manner allowing easy correlation
of the thermal data with surface and cloud features. (Al/A,
1962, #60,108)

160. PHOTOGRAMMETRIC DATA REDUCTION ANALYSIS
—CALIBRATION OF A PRECISION COORDINATE
COMPARATOR
Rosenfield, G. H.

June 1962

RCA Service Company, Missile Test Project, Air Force
Missile Test Center, Patrick AFB, Fla.

MTC TDR-62-5, AF 08(606)-3413

The procedures for calibrating a screw-type, precision co-
ordinate comparator are described. The errors to be calibrated
are: periodic screw error, scale error and secular screw error,
curvature and weave of the ways, and misperpendicularity of
the axes. Periodic error is calibrated using a 2-mm scale grad-
uated into 0.1-mm increments. The calibration model is
formed by a least squares sine wave fit. Scale error and secular
screw error are calibrated using a 240-mm calibrated scale
graduated into 1-mm increments.
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161. APPLICATIONS OF INERTIAL GUIDANCE TO
PHOTOGRAMMETRY
Harvell, J. F.
June 1962
Massachusetts Institute of Technology, Cambridge, Mass.
Master’s Thesis
AD-290,133

162. RESEARCH INVESTIGATIONS ON PHOTO
FACSIMILE TRANSMISSION TECHNIQUES
Hell, W. H., Case, B., Howard, J. A.,

Rogers, E. E., Whitmer, J. A,

September 30, 1962

Marquardt Corporation, Van Nuys, Calif.

R 25062, Quarterly Progress Report 1 for July 1~
September 30, 1962, DA 36-039-sc-90862
AD-295,019

Advanced photofacsimile transmission techniques were in-
vestigated in the areas of system analysis and component and
material research. Five parameters characterizing the per-
formance of image transducing were defined and a mathe-
matical expression interrelating these parameters was devised.
Performance requirements of image transducing for a particu-
lar mission were studied by examining luminance and spectral
properties of the scene that the transducer will be viewing.
A method was evolved for categorizing scenes in terms
of their excitation, geometry and spectral properties. This
method was utilized to establish performance criteria of an
idealized image transducer for the graphical or facsimile mis-
sion. Injection electroluminescence appears to offer greater
advantages in accomplishing a matrix light source than other
physical phenomena. A study was initiated to investigate
fabrication techniques for matrix light sources. Test experi-
ence, literature studies and manufacturer contacts indicate
Hackmanite is the most promising tenebrescent material for
application in an image transducer. Studies are being con-
tinued.,

163. GENERAL THEORETICAL STUDIES (TERMINAL
GUIDANCE PROJECT—ARS PROGRAM)
Ellis, T. R.
July 28, 1962
AVCO Corporation, Research and Advanced Development
Division, Wilmington, Mass.
RAD-TM-62-51, Report on Advanced Re-entry Systems,
AF 04(694)-158
AD-288,667

A set of analytical expressions has been developed to de-
scribe the correlation function as well as its first and second
derivatives at and in the vicinity of the matchpoint. These
equations, derived for sliced and unsliced data with and with-
out errors, are used to obtain a quantitative description of the
effects of position shift errors on the matchpoint. Analysis of
these expressions indicate that random position shift errors
introduce a matchpoint location error whose standard devia-
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tion is proportional to the standard deviation of the target
location error and inversely proportional to the square root of
the number of targets. These same errors reduce the ampli-
tude of the matchpoint and its curvature. The autocorrelation
function of black-and-white maps may be found explicitly, if
the statistics of the black-and-white intervals in the direction
of the offset are known. If one or both of the correlated copies
are corrupted by black and white noise, the statistics of which
are also known, the cross correlation function of the two copies
may also be found explicitly and in a similar manner. The
separate statistics of signal and noise (black and white) state-
ments may be made about the statistics of the noisy signal.

164. A DIGITAL AUTOMATIC MAP COMPILATION
SYSTEM
Hempel, H. P., Schulman, F. D., Williams, C. W,
Kerl, R. R., Ralston, J. R.,, Reynolds, M. L.
July 31, 1962
International Business Machines Corporation, Federal
Systems Division, Rockville, Md.
Final Technical Report for January 1, 1961-July 31, 1962,
DA 44-009-eng-4724
AD-285,258

The Digital Automatic Map Compilation System has three
major components: (1) a photo digitizer unit for scanning
and digitizing the data in a pair of stereo serial diapositives,
(2) a general-purpose digital computer and associated
mathematical programs for correcting photographic errors to
produce rectified photo data, and then from pattern matching
and ortho correction techniques, producing orthophoto map
data with or without contour and grid tic information, and
(3) a photomap printer for printing a rectified photo or ortho-
photo map with or without contour and grid tic information
by utilizing the computer output. A scanner-reproduction
system was constructed to provide the photo digitizing and
photomap printing operation. In addition, mathematical anal-
yses were made of analytic photogrammetric techniques, and
computer programs were developed for photo rectification and
orthographic correction as well as for contouring and pattern
matching.

165. AIRBORNE GEOSCIENCE RESEARCH
Neal, J. T.
Photogrammetric Engineering, v. 28, no. 3, pp. 438—441,
July 1962

The program and philosophy of airborne terrain sensing
under study at the Air Force Cambridge Research Labora-
tories are presented, with initial emphasis on examination of
sensing techniques which appear feasible in preliminary study.
Eventual plans call for instrumentation of C-130 aircraft to
include airborne gravity, magnetics, photography, radar, infra-
red, and other terrain sensing devices. Plans for using the
information obtained are discussed. (EI, 1962)
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166. APPLIED PHOTOGRAPHIC TECHNIQUES IN HIGH
DEFINITION REPRODUCTIONS OF AERIAL
PHOTOGRAPHY
Jablonski, A, Jr.

Photogrammetric Engineering, v. 28, no. 3, pp. 518-522,
July 1962

Efforts made at the Aeronautical Chart and Information
Center, St. Louis, Mo., in applying photographic theory, in-
strumentation and data collecting techniques to reproduction
processes, to establish a quality control program are discussed.
Procedures and quality standards were established through
sensitometric and densitometric techniques, chemical analysis,
and precise photographic measurements. (EI, 1962)

167. DETERMINATION OF THE GEOMETRICAL QUALITY
OF COMPARATORS FOR IMAGE COORDINATE
MEASUREMENTS
Hallert, K. B. P,

August 1, 1962

Army Engineer Geodesy, Intelligence and Mapping
Research and Development Agency, Fort Belvoir, Va.
Research Note 3

AD-297,137

(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)

The development and practical application of test pro-
cedures are used to determine the geometrical quality of
comparators for image coordinate measurement. The pro-
cedures are founded upon grid coordinate measurements un-
der operational conditions. First the basic principles for the
determination of the accuracy of the measurements have been
treated under different assumptions concerning the number
and the positions of the test points. The principles of the
method of least squares have been applied throughout, for
the determination of regular (systematic) errors of the meas-
ured data as well as for the estimation of a statistical value of
the irregular errors and for the error propagation in functions
of the basic observations. The derivations have been made for
grids, the given coordinates of which can be regarded to be
errorless, and for grids where certain regular errors are
assumed to be present in the given coordinates. The theo-
retical derivations have been used for testing a number of com-
parators of different types. Also some determinations of
absolute scales have been performed. The lowest standard
error of unit weight found in a comparator is of the order of
magnitude 1x. Normal distribution tests of the residuals have
been performed throughout.

168. INVESTIGATIONS OF BASIC GEOMETRIC QUALITY
OF AERIAL PHOTOGRAPHS AND SOME RELATED
PROBLEMS
Hallert, K. B. P.

August 17, 1962
Army Engineer Geodesy, Intelligence and Mapping Research
and Development Agency, Fort Belvoir, Va,




Research Note 4

AD-297,351

(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)

A series of tests are presented of the basic geometrical
quality of photographs obtained from aerial camera calibra-
tions in a multicollimator and from aerial photography ob-
tained under operational conditions. The elements of the
interior orientation and the most important regular (system-
atic) errors of the image coordinates are determined as param-
eters in least squares adjustments, and the remaining irregular
errors of the image coordinates are estimated as standard
errors of unit weight of the image coordinates. In the multi-
collimator tests, film and glass plate negatives were tested and
compared concerning the geometrical quality, A criterion for
tangential distortion is developed, and some correlation effect
between residual image coordinate errors is studied. A varia-
tion of the geometrical quality (weight) of image coordinates
was found, and some possible reasons for this variation are
more closely investigated. The resolving power, the thickness
variations of films, and the locations of developed grains
(details) within the emulsion were preliminarily studied.
Some tests of diapositive printers were made.

169. SOME RELATIONS BETWEEN THE GEOMETRICAL
QUALITY OF TOPOGRAPHIC MAPPING AND
AERIAL PHOTOGRAMMETRY
Hallert, K. B. P.

August 17, 1962

Army Engineer Geodesy, Intelligence and Mapping Research
and Development Agency, Fort Belvoir, Va.

Research Note 7

AD-298,737

(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)

170. INVESTIGATION OF THE GEOMETRICAL QUALITY
OF THE RELATIVE AND ABSOLUTE ORIENTATION
PROCEDURES AND THE FINAL RESULTS OF
THE PHOTOGRAMMETRIC PROCEDURE
Hallert, K. B. P,

August 24, 1962

Army Engineer Geodesy, Intelligence and Mapping Research
and Development Agency, Fort Belvoir, Va.

Research Note 6

AD-297,352

(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)

A theoretical investigation is presented of the determina-
tion of the basic geometrical quality of the relative and abso-
lute orientation procedures and the propagation of the errors
from these operations to the final results of the photogrammet-
ric procedure, including the elements of the exterior orien-
tation. The geometrical quality is determined as standard
errors from the standard error of unit weight of the basic
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data: image coordinates, parallaxes, and model coordinates.
The principle of compensation between the elements of the
absolute and the relative orientations is applied. Comparisons
of the geometrical quality to be expected from normal-angle,
wide-angle, and superwide-angle photographs have been
made. It is concluded that: the method of least squares and
its laws of error propagation allow a well-defined theoretical
determination of the geometrical quality to be expected in
the final results of the photogrammetric procedure in terms
of the standard errors of the y-parallaxes; the theoretical geo-
metrical quality of the elements of the exterior orientation
after double- and single-point resections in space can be
determined in this way only; the influence of the errors of
the interior orientation must be taken into account; and
tolerance limits for the relative and absolute orientations can
be derived from the results of these investigations.

171. TESTS OF BASIC GEOMETRICAL QUALITIES OF
PHOTOGRAMMETRIC PLOTTING INSTRUMENT
Hallert, K. B. P.

August 28, 1962

Army Engineer Geodesy, Intelligence and Mapping Research
and Development Agency, Fort Belvoir, Va.

Research Note 5

AD-292,971

(Also availabie ikrough U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)

Some basic geometrical qualities of various photogrammetric
plotting instruments were investigated. From grid-method
tests of the interior orientation of different projectors, the
basic geometrical quality of the reconstruction of bundles of
rays was determined. Weight variations were determined, and
the statistical distribution of residual errors was tested after
comprehensive practical measurements. Numerical procedures
for the determination and adjustment of certain regular
errors in projectors with mechanical projection were derived
and applied to practice. Significance tests were applied.
Through y-parallax tests, some relations between varying
image resolutions and geometrical quality were investigated
in a superwide-angle plotter. Similar tests were also applied
to two other instruments with optical projection.

172. SEMI-AUTOMATIC IMAGERY SCREENING RESEARCH
STUDY AND EXPERIMENTAL INVESTIGATION
Harley, T. J., Jr., Bryan, J. S.

August 31, 1962

Philco Corporation, Blue Bell, Pa.

R-9043-1, Quarterly Progress Report 1 for June 1-
August 31, 1962, DA 36-039-s¢-90742

AD-293,616

A portion of an imagery-screening system was hypothesized
to illustrate some of the critical technical problems. The
principal problem is to find ways to process high-resolution
aerial photography in a way that utilizes all the image data at
a rate fast enough to be useful to the human photo-interpreter.
Comparative sequential and parallel-access implementations
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are discussed. Sample aerial photography, showing armor
under field conditions, was studied. An attempt was made to
list those logical subdecisions likely to be useful in the detec-
tion of armor, and to specify a logical structure required to
combine these subdecisions effectively. A preliminary state-
ment of a set of readily verbalized subidentifications useful in
this context was developed. A figure of merit for an imagery-
screening system is suggested and discussed. Specification of
this figure must be in terms of false alarms and missed targets.
Problems arise in specifying the distribution as well as the
number of false alarms. A preliminary bibliography is included
to cover various pattern-recognition techniques with possible
application to imagery screening,.

173. INTERPRETATION TECHNIQUES FOR A SINGLE
FREQUENCY AIRBORNE ELECTROMAGNETIC
DEVICE
Wieduwilt, W. G.

Geophysics, v. 27, pp. 493-506, August 1962
(ASCT, 1962)

174. THE DEVELOPMENT OF AN AERIAL CAMERA
WITH CELESTIAL ORIENTATION
Menne, D. F.
August 1962
Aberdeen Proving Ground, Ballistic Research
Laboratories, Md.
BRL-Memo-1425

An aerial camera system which records an image of the Sun
or other celestial objects simultaneously with a terrestrial
photograph has been developed. The addition of precise astro-
nomical measurements serves to counteract the unfavorable
accumulation of errors in the determination of orientation pa-
rameters for extended aerial triangulations. The camera has
two 100-mm focal length, f/5.6 lenses incorporated in a
camera body in such a way that the respective fields of view
are diametrically opposed. A pulse operated shutter system
provides synchronization of exposures within .001 sec for
exposure durations of 0.010, 0.005, 0.003 or 0.002 sec. The
occurrence of exposure is determined to 0.050 sec as part of
the astronomical measurements. (STAR, 1963, N63-10213)

175. IMAGE INFORMATION PROCESSING FOR
PHOTO-INTERPRETATION OPERATIONS
Mumbower, L. E., Richards, T. W.

Photogrammetric Engineering, v. 28, no. 4, pp. 569-578,
September 1962

An investigation and analysis of photo interpretation opera-
tions to identify and develop techniques such as image infor-
mation processing, photo and graphic indexing, retrieval of
data from files, and image identification through signature
correlation are described. (EI, 1963)
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176. PHOTOGRAMMETRIC AND VISUAL COMPILATION
OF LUNAR CHARTS
Cannell, W. D.
Photogrammetric Engineering, v. 28, no. 4, pp. 579-583,
September 1962

This study includes a discussion of photo identification of
small craterlets, low pressure ridges, and surface features ob-
scured by intense shadows on the Moon. The use of the 24-in.
Lowell Refractor at Flagstaff, Ariz., equipped for both visual
and photographic observations is described. Supplementary
photography is obtained through use of a motion picture cam-
era; observational results and the method of transforming
observational data are also included. (EI, 1962)

177. EVALUATING COLOR, INFRARED, AND
PANCHROMATIC AERIAL PHOTOS FOR FOREST
SURVEY OF INTERIOR ALASKA
Haack, P. M.

Photogrammetric Engineering, v. 28, no. 4, pp. 592-598,
September 1962

Aerial photographs were made at a scale of 1:5000, using
a 12-in, focal-length camera flown over the interipr of Alaska.
Infrared and panchromatic, both with minus-blue filter, and
color film were used. To determine the type best suited for
interpretation of vegetative classes on proposed Forest Survey,
film types were tested on the basis of land-and-forest-class
recognition. Another test compared ability to measure tree
heights on panchromatic and infrared film, and although no
significant difference between film types was found, several
desirable features of infrared film led to its selection. (EI,
1963)

178. POSITION DETERMINATION OF ARTIFICIAL
CLOUDS IN UPPER ATMOSPHERE
Albritton, D. L., Young, L. C., Edwards, H. D., Brown, J. L.
Photogrammetric Engineering, v. 28, no. 4, pp. 608-614,
September 1962

A computer-oriented procedure is developed for calculating
the position of artificial clouds by the method of triangulation.
Data are obtained from photographs made from two observa-
tion stations. Each photograph contains cloud and background
of stars. From the positions of stars and the cloud, angular
position of line of sight from each station to the cloud is
determined. (EI, 1962)

179. CLOSE-RANGE PHOTOGRAMMETRY—
USEFUL TOOL IN MOTION STUDY
Brewer, R. K.
Photogrammetric Engineering, v. 28, no. 4, pp. 653-657,
September 1962

Three basic techniques are being used in industrial methods
of study. Most popular in the United States is personal obser-
vation of studying time and motion; the second involves use
of high speed motion pictures; and the third is the cyclegraph
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process. The Zeiss SMK wide-angle stereometric camera was

designed exclusively for close-range photogrammetry. (EI,
1962)

180. APPROACH TO AUTOMATIC PHHOTOGRAPHIC
INTERPRETATION
Rosenfeld, A.
Photogrammetric Engineering, v. 28, no. 4, pp. 660665,
September 1962

An approach to automatic identification of images of targets
on aerial photographs involves extraction from the photo-
graphic image of two basic types of information. One type
relates to presence in the image of figures having given shapes
and sizes; the other relates to the “textural” nature of image.
(EI, 1962)

181. ALTERATION OF OBJECT MODULATION BY REAL
ATMOSPHERES AS IT AFFECTS AERIAL
PHOTOGRAPHY
Rosenau, M. D., Jr.

Photographic Science and Engineering, v. 6, no. 5,
pp. 265-271, September—October 1962

Before an aerial camera is built, it is necessary to predict
its performance. When the system is being flight tested, it is
necessary to sort out both effects of processing and atmos-
pheric alterations of object modulation so that only the effect
of camera mechanisms on performance can be assessed. A
nomograph was derived for use in prediction. Supplementary
brightness measurements are proposed to allow analysis of
performance of camera mechanisms which are being flight
tested. (EI, 1962)

182. STUDY OF IMAGE-EVALUATION TECHNIQUES
Brock, G. C., Attaya, W. I, Myskowski, E. P.
October 10, 1962
Itek Corporation, Waltham, Mass.
Itek 9048-1, Interim Engineering Report 1 for July 10-
October 10, 1962, AF 33(657)-9158
AD-286,488
(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D. C.)

A study is presented of image evaluation for reconnaissance
photography. The objectives were: (1) to assess the possible
advantages of new concepts such as modulation transfer func-
tion, and how far they can replace resolving power for system
evaluation and specification; (2) to examine questions of accu-
racy and convenience concerning the new measurement tech-
niques; and (3) to establish criteria for the detection of
targets of specific shape and contrast. Research included
preparation for laboratory simulation of aerial photography,
including a study of the problems of realistic simulation by
transparencies; simulated photography with various transfer
functions; studies in system analysis; initial measurements of
lens transfer functions; and emulsion threshold modulations.

AIRBORNE PHOTOGRAPHY

183. SPACE SURVEILLANCE SYSTEM EVALUATION BY
A METHOD OF PHOTOGRAMMETRIC RESECTION
Merchant, D. C.

October 1962

Rome Air Development Center, Space Defense Systems
Laboratory, Griffiss AFB, N. Y.

RADC-TDR-62-442

The successful development of efficient data-handling pro-
cedures, in connection with photogrammetric computations
using réseau-type photography, has suggested the feasibility
of handling the large number of resection solutions necessary
in an accuracy evaluation program for a space surveillance
system. The report develops the procedure for correcting the
significant systematic errors in the measured coordinates,
describes an adjustment for application to stabilized aerial
photography, and finally, develops the method for calculating
errors in the adjusted results. Theoretical investigations indi-
cate that an accuracy of one foot (standard error) in location
of the target aircraft along each axis for each ten thousand
feet of altitude above the control is likely. (STAR, 1963,
N63-11356)

184. AERIAL MAPPING EQUIPMENT
Engineer, v. 214, no. 5571, p. 785, November 2, 1962

The Swiss firm Wild Heerbrugg, Ltd., has introduced a new
autograph and small-scale plotter for use with RC9 aerial
camera equipped with Super-Aviogon §/5.6 wide-angle lens
of 120 deg. The A9 autograph is a stereoscopic plotting instru-
ment for reduced aerial photographs taken vertically with
wide-angle or superwide-angle lenses, and uses 414 in.? diapos-
itives obtained from original negatives of 5%, 7, or 9 in. size.
Focusing can be adjusted to within 0.01 mm. The B9 Avio-
graph small-scale plotter is for mapping and uses the same
diapositives. (EI, 1963)

185. RESEARCH ON ADVANCED PHOTOELECTRIC
INFORMATION STORAGE AND RETRIEVAL
TECHNIQUES FOR RECONNAISSANCE
Reininger, W. G., Jenson, A. S.

November 30, 1962

Westinghouse Electric Corporation, Baltimore, Md.
R-1074A, Final Report for July 1959-August 1962,
ASD TDR 62-990, AF 33(616)-6666

AD-299,029

186. PHOTOGRAMMETRY AND CARTOGRAPHY,
INSTRUMENTS AND METHODS
Gardiner, R. A.
Chartered Surveyor, v. 95, no. 5, pp. 262-266,
November 1962

This report covers work carried out in Great Britain by
major organizations during the period 1958-1962. The two
most important conferences and congresses were held there,
discussing some new instruments and cartographic develop-
ments. (EI, 1962)
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187. ORTHOPHOTOSCOPE DESIGN ANALYSIS
Halberstam, M.
Photogrammelric Engineering, v. 28, no. 5, pp. 716-724,
November 1962

This paper analyzes, quantitatively, design parameters of
the automatic orthophotoscope. The function of the apparatus
described is to reposition image-points from their photo posi-
tion to their correct map location. (EI, 1962)

188. PANEL—COMPUTATIONAL PHOTOGRAMMETRY
Photogrammetric Engineering, v. 28, no. 5, pp. 740-765,
November 1962

A series of eight related articles was presented:

“Computational Relationship of Geodesy to Photogram-
metry,” by C. A, Whitten, pp. 741-742

“Case for First-Order Photogrammetry,” by T. M. Schafer,
pp. 742-745

“Status of Computational Photogrammetry at Air Force
Missile Test Center,” by G. H. Rosenfield, pp. 745-747

“Report on U.S.G.S. System of Analytical Aerotriangula-
tion,” by M. L. McKenzie, pp. 747-749

“Progress on Computational Photogrammetry at IBM,” by
J. V. Sharp, p. 749

“Mathematical Photogrammetry at Army Map Service,” by
C. J. Born, pp. 750-751

“Computational Photogrammetry,”
751-754

“Mathematical Analysis of Blur on Photographic Film
Caused by Motions of Vehicle,” by P. Nolan, pp. 754-765.
(EI, 1962)

by H. Schmid, pp.

189. PHOENIX APR-HIRAN TEST
Masek, F. W.
Photogrammetric Engineering, v. 28, no. 5, pp. 765-773,
November 1962

Simultaneously flown Airborne Profile Recorder (APR) and
HIRAN controlled aerial photography is discussed. An aver-
age of RMS errors for all strips flown at 20,000 ft above sea
level was 7.82 ft on vertical check points and 5.83 m on
horizontal check points, when APR and HIRAN were used to
control adjustment of each strip. Test results show that the
bridging accuracies which can be achieved with Mark-VI
APR and HIRAN control located in every stereo model of
flight strip are the same as can be obtained with vertical
ground-control in every other stereo model and horizontal
ground-control spaced seven models apart along flight line.
(EI, 1962)

190. OPTIMUM UTILIZATION OF AIRBORNE SENSORS
IN MILITARY GEOGRAPHY
Van Lopik, J. R.
Photogrammetric Engineering, v. 28, no. 5, pp. 773-778,
November 1962

A research program for optimum utilization must recognize
the importance and interdependency of studies concerning
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terrain quantification. The effect of terrain and climate on
military activities is described. Airborne sensors and associ-
ated imagery or displays are included, as well as interpreta-
tion, storage and retrieval of sensor data. (EI, 1963)

191. STRIP-TRIANGULATION WITH INDEPENDENT
GEODETIC CONTROL
Ghosh, S. K.
Photogrammetric Engineering, v. 28, no. 5, pp. 810-818,
November 1962

Aeroleveling and aeropolygon types of strip-triangulation
were studied. In each case, again, particular experiments were
carried out to investigate the precision obtained from such
adjustments with different amounts of control in strip. Photo-
graphic and observation data are included. Formulas are
derived and computations and results given. (EI, 1963)

192. PHOTOELECTRIC DEVICE FOR ESTABLISHING
IDENTICALNESS OF TEXT AND ILLUSTRATION
ORIGINALS, FOR EXAMPLE, GEOGRAPHICAL
MAPS AND REPRODUCTIONS OF THE LATTER
(Translated from Russian Patent 141502 660295/28, pp- 1-9,
March, 28, 1960)

Chekalov, D. N., Matveyeva, M. A., Krasikov, V. L.,
Gildebrandt, N. T.

December 11, 1962

Air Force Systems Command, Foreign Technical Division,
Wright-Patterson AFB, Ohio

FTD-TT-62-1507

AD-296,431

(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)

The known photoelectric devices for establishing the iden-
ticalness of text and illustration originals, for example, geo-
graphic maps, and reproductions of the latter, are not very
effective and prove to be very time-consuming and tiring. A
proposed device is designed in the form of two photoelectric
heads, a modulator of voltage, an electron amplifier of alter-
nating current, a phase-sensitive circuit, an electron unit of
comparison, and a system of light and sound signaling. This
makes it possible to eliminate the laborious visual process and
it heightens the precision of the collation.

193. METHOD OF OPTICAL COMPENSATION OF LINEAR
DISPLACEMENT IN PANORAMIC PHOTOGRAPHY
(Translated from Izvestiya Vysshikh Uchebnykh Zavedenii,
Geodeziia i Aerofotos, no. 3, pp. 127-138, 1961)

Yukhin, L. L.

December 27, 1962

Joint Publications Research Service, Washington, D. C.
JPRS-16853

(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)

A theory of angular optical compensation for the linear dis-
placement of the image in plane-panoramic aerial photography
is presented, and a compensating assembly using a revolving
mirror is proposed for use with a plane-panoramic camera. In
this assembly, the mirror rotates at an angular velocity cor-




JPL LITERATURE SEARCH NO. 490

responding to the displacement velocity for certain image
points; the mirror’s axis of rotation is parallel to the aerial film
and to the perpendicular direction of image displacements.
The condition of corresponding longitudinal overlap between
adjoining frames of the photographs is met by adjusting the
panoramic rate of the camera. (STAR, 1963, N63-11463)

194. AUTOMATIC RECOGNITION TECHNIQUES
APPLICABLE TO HIGH INFORMATION
PICTORIAL INPUT (Presented at the Institute of Radio
Engineers International Convention, New York, N. Y.,
March 26-29, 1962)
Rosenfeld, A. (Budd Company, Budd Electronics Division,
Long Island City, N. Y.)
1962 IRE International Convention Record, pt. 4, v. 10,
pp. 114-123, 1962

Automatic recognition techniques are described which are
applicable to inputs having high information content, such as
aerial photographs. The techniques make it possible to gen-
erate automatically a simplified description of a given complex
picture which corresponds, at least in general terms, to what
a human observer might report in describing the picture. The
key step of the statistical analysis makes use of the very multi-
plicity of information which the picture contains as a basis for
simplification. It is felt that this statistical approach or its
equivalent will become increasingly important in the develop-
ment of cognitive systems to handle highly complex pictorial
inputs. (IAA, 1963, A63-13589)

195. THE INSTRUMENTS FOR NUMERICAL
PHOTOGRAMMETRY (Presented at the International
Society for Photogrammetry Symposium on Numerical
Photogrammetry, Milan, Italy, October 1-5, 1962)
Solaini, L. (Politecnico di Milano, Italy)

International Society for Photogrammetry, London,
Great Britain, 1962

Two types of instruments are used in numerical photogram-
metry to obtain the coordinates of ground points precisely and
automatically: coordinate recorders added to the normal plot-
ting apparatus, and stereocomparators. The use of electronic
computers with stereocomparators has solved the double prob-
lem of relating plate coordinates and ground coordinates.
Analytical plotting apparatus are being developed to supply
the same spatial coordinates for each plotted point as the
conventional plotting apparatus, and yet offer the advantages
of the stereocomparator-computer system. Plastic films are be-
ing developed which are rigid enough to be flattened out and
yet are free from sensitive local deformations, and photo-
graphic lens distortions are being reduced. All of these
developments are increasing the precision of photogrammetry,
(STAR, 1963, N63-11591)

196. NUMERICAL PROCEDURES IN PHOTOGRAMMETRY
(Presented at the International Society for Photogrammetry
Symposium on Numerical Photogrammetry, Milan, Italy,
October 1-5, 1962)

AIRBORNE PHOTOGRAPHY

van der Weele, A. J.
International Society for Photogrammetry, London,
Great Britain, 1962

This paper presents a review of the problems encountered
in the application of numerical procedures to photogrammetry.
This is done to point out subjects for discussion at the next
congress. The reductior of photographic data to digital form
is discussed for both visual and automatic scanning methods.
(STAR, 1963, N63-11345)

197, PHOTOGRAMMETRY—VERSATILE MEASURING
TECHNIQUE
Turpin, R. D.
Photogrammetric Engineering, v. 29, no. 1, pp. 64-66,
January 1963

Photogrammetric principles, including measurement of vol-
ume and of objects in motion, are discussed. The current and
future use of photogrammetry, in fields such as medicine,

materials, travel, traffic, and space operations, is examined.
(EI, 1963)

198. CAPABILITIES AND LIMITATIONS OF SPATIAL
AEROTRIANGULATION
Karara, H. M.
Photogrammetric Engineering, v. 29, no. 1, pp. 99-104,
January 1963

Potentialities and limitations of spatial aerotriangulation in
reducing the amount of ground control necessary for photo-
grammetric mapping are discussed. The importance of ad-
vance planning in projects involving bridging is pointed out.
The design criteria for aerotriangulation projects, sharply
reducing the necessity of relying heavily on chance or exten-
sive experience, are presented. (EI, 1963)

199. ABSOLUTE ACCURACY OF PHOTOGRAMMETRY
Doyle, F. J.
Photogrammetric Engineering, v. 29, no. 1, pp. 105-108,
January 1963

Modern mapping systems which eliminate or reduce ground
control by providing auxiliary devices to record camera station
position, altitude, and angular orientation are described. For-
mulas are developed to investigate elevation accuracy. It is
shown that the feasible contour interval is three to eight times

larger than that obtainable with complete ground control.
(EI, 1963)

200. ACCURACY AND PRECISION IN PHOTOGRAMMETRY
Hallert, K. B. P.
Photogrammetric Engineering, v. 29, no. 1, pp. 108-112,
January 1963

The main task of photogrammetry is to measure geomet-
rical data with the aid of photographs at the lowest possible
costs and within the shortest possible time. Methods to deter-
mine this quality, and some points of highly desirable stand-
ardization of terminology for quality in photogrammetry are
given. (EI, 1963)

27



JPL LITERATURE SEARCH NO. 490

AIRBORNE PHOTOGRAPHY

201. IMAGE ABERRATION
Merritt, E. L.
Photogrammetric Engineering, v. 29, no. 1, pp. 119-126,
January 1963

Aberration is the sum of image displacements if the object
and photogrammetric system are in motion. Total displacement,
therefore, varies with image distance, object distance, image
velocity vector, and object velocity vector. The pertinence of
these factors to satellite photogrammetry is discussed. Data
reduction equations for orbital velocity aberration, including
correction equations for camera and object velocity, are de-

scribed. (EI, 1963)

202. VALUES AND USES OF PHOTOGRAMMETRY
Norcross, T. W.
Photogrammetric Engineering, v. 29, no. 1, pp. 146-148,
January 1963

Photogrammetric operations which may be involved or
needed in accomplishing various types of objectives on land,
sea, or coastal areas are listed. Classification is by major field
of interest. (EI, 1963)

203. AUTOMATIC MAP COMPILATION
Bertram, S.
Photogrammetric Engineering, v. 29, no. 1, pp. 184-188,
January 1963

A discussion is presented of research and development
resulting in a successful prototype model of an optical-
electronic system that can be added to existing conventional
plotters to produce both altitude information and orthophotos
automatically from pairs of aerial photographs. (EI, 1963)

204. AN/USQ-28 MAPPING SURVEY SUB-SYSTEM
Robson, W. M.
Photogrammetric Engineering, v. 29,'no. 1, pp. 188-192,
January 1963

New equipment is described for Air Photographic and
Charting Service in which HIRAN (high accuracy SHORAN)
equipment will be replaced by SHIRAN (S-band) distance
measuring equipment offering greater portability, reliability,
accuracy, and flexibility. Details of cameras, navigational
and electronic equipment, digital units, and other subsystem
components are discussed. (EI, 1963)

205. OB IZMERENII OB’EMA INFORMATSII PRI
DESHIFRIROVANII AEROSNIMKOV (MEASUREMENT
OF THE EXTENT OF INFORMATION IN THE
INTERPRETATION OF AERIAL PHOTOGRAPHS)
Gonin, G. B. (Akademiia Nauk, Laboratoriia Aerometodov,
Leningrad, USSR)
Zhurnal Nauchnoi i Prikladnoi Fotografii i Kinematografii,
v. 8, pp. 21-28, January-February 1963 (in Russian)

Various criteria used in the interpretation of aerial photo-
graphs by the microphotometric method are discussed. Sta-
tistical relations between the objects and the photometric

characteristics of their photographic images are established.
(IAA, 1963, A63-16455)

206. GEODESY’S NEWEST DIMENSION
Sheldon, L. L. (Cambridge Research Laboratories,
Geophysics Research Directorate, Bedford, Mass.)
Photogrammetric Engineering, v. 24, pp. 346-351,
March 1963

Three-dimensional geodesy, the many methods and projects
of which make use of the photographing of a light source
against a star background, is discussed. Tested methods cov-
ered include rocket-flash triangulation and long-line azimuth
determination. Some of the projects discussed are: the geo-
detic satellite, Anna; Project Scorpio, a satellite system
primarily designed for other purposes but which will also
provide geodetic and geophysical data; and LARGOS, a
laser-activated reflecting geodetic optical satellite. Also noted
is a geodetic equatorial synchronous satellite which could pro-
vide valuable information on gravitational harmonics. (IAA,
1963, A63-15134)

207. CORRECTION OF AERIAL PHOTOGRAPHIC TESTS
FOR ATMOSPHERIC SCATTERING
Rosenau, M. D., Jr., Scott, F., Thiessen, W. F., Jr.
(Perkin-Elmer Corporation, Norwalk, Conn.)
Photographic Science and Engineering, v. 7, pp. 92-95,
March—April 1963

Inflight investigations show that the application of a pre-
viously proposed means of correcting the image modulation
of a sinusoidal target improves the determination of the
modulation transfer function of aerial cameras by reducing
the spread of data. The data reduction presented illustrates
the proposed correction. The results, shown tabularly, indi-
cate a two-to-one reduction in the relative deviation of the
function factors when the correction is applied. (IAA, 1963,
A63-15291)

208. THE RELATION OF PICTURE DEFINITION OF
AERIAL PHOTOGRAPHS TO SOLAR AZIMUTH
(Presented at the Society of Photographic Scientists and
Engineers Annual Conference, Boston, Mass., May 8, 1962)
Wolfe, R. N., Tuccio, S. A. (Eastman Kodak Company,
Research Laboratories, Rochester, N.Y.)

Photographic Science and Engineering, v. 7, pp. 109-112,
March-April 1963

The orientation of the point image or spread function gen-
erating a picture relative to the solar azimuth, when the image
is not radially symmetric, affects the picture definition of
aerial photographs. The effect is noted in an aerial photograph
of an urban area in which tall buildings have distinct shadows
adjacent to them. This photograph is reproduced in such a
way that the size, shape, and orientation of the generating
image are constant over the area of each picture. Subjective
evaluations of relative picture definition made on a series of
pictures having various orientations of the generating image
with respect to the solar azimuth show a small, but definite,
systematic variation. (IAA, 1963, A63-15292)

(See also Entry #1441.)
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General — 1957

209. ON REFLECTION IMAGES IN THE SCHMIDT
CAMERA
Haffner, H.
Optik, v. 14, no. 7-8, pp. 335-344, July-August 1957
(in German)

Unwanted reflections at the correcting plate surfaces give
rise to halation of stellar images, unless the correcting plate
is bloomed. The size and intensity distribution of these
concentric halos are calculated and these agree well with
those found experimentally. (PA, 1959, #3032)

210. THE POSSIBILITY OF PHOTOGRAPHING
ARTIFICIAL SATELLITES OF THE EARTH
Iranikov, V. L.

Astronomicheskii Tsirkuliar, no. 187, pp. 5-7, 1957
(in Russian)

(AI/S, 1959, #13,654)

Mars — 1957

211. THE GREAT YELLOW CLOUD AND THE
ATMOSPHERE OF MARS; REPORT OF VISUAL
OBSERVATIONS DURING THE 1956 OPPOSITION
Miyamoto, S.

1957

Kyoto, University of, Institute of Astrophysics and Kwasan
Observatory, Japan

Contribution 71

A general description of the surface markings during the
1956 opposition before the appearance of the great yellow
cloud is presented as well as the emergence of the cloud, its
development and disappearance. The motion of the cloud
was assumed geostrophic, and derived the pressure distribu-
tion in the southern summer. The south polar region was
occupied with the anticyclone. A characteristic feature of the
Martian atmosphere is the smallness of its water vapor con-
tent. A list of observational data and drawings is included.

General — 1958

212. A TELEVISION CAMERA WITH PROLONGED
STORAGE TIME FOR TELEVISING WEAKLY
ILLUMINATED OBJECTS, IN PARTICULAR FOR
THE APPLICATION OF TELEVISION TO
ASTRONOMY
Piepereit, P.

Rundfunktechnische Mitteilungun, v. 2, no. 1, pp. 18-19,
February 1958 (in German)

For use in a television telescope, it was necessary to have
a camera with a higher degree of photosensitivity. An image-
orthicon with reduced storage capacity gave a rise in sensi-
tivity that was insufficient. The storage time of the camera
was then increased in the following manner. A train of rec-

tangular pulses on the control grid of the electron gun pro-
duces an adequate incrcase of sensitivity (the same output
voltage as with ordinary scanning with only 5 percent of the
light usually required and a storage time of one second). The
changed operational conditions permit a lower working tem-
perature of the storage plate, which partly compensates for
the loss in sharpness. The increased flicker of the picture is
remedied by inserting a picture monitor with a long-afterglow
screen and a second television camera. (EEA, 1958, #1679)

Mars — 1958

213. TENTATIVE RESULTS OF MARS OBSERVATIONS
MADE DURING THE 1956 OPPOSITION
Barabashov, N. P.

Kharkov Universitet, Astronomicheskaia Observatoriia,
Tsirkuliar, no. 18, pp. 3-9, 1958 (in Russian)

Between June 15 and November 15, 1956, about 3000
photographs of Mars in six colors (360, 460, 520, 640, 750,
and 840 mp) were obtained on 52 observation days. Added
to these were 140 drawings in three colors, and 15 integral
spectra with objective prisms. Numerous individual forma-
tions and the changes taking place in them are described.

(AJ, 1959, #8405)

214. TENTATIVE RESULTS OF MARS OBSERVATIONS
MADE AT THE SEKTOR ASTROBOTANIKI
DURING THE PERIHELION OPPOSITION OF 1956
Tikhov, G. A.

Akademiia Nauk Kazakhskoi SSR, Trudy, Sektor
Astrobotaniki, v. 6, pp. 3-6, 1958 (in Russian)
(Abstracted in Referativnyi Zhurnal, Astronomiia i
Geodeziia, no. 10, p. 73, 1959)

(AJ, 1959, #8458)

215. THE NATURE OF THE SURFACE OF MARS
Vladimirskii, B. M., Lyubarskii, K. A.

Akademiia Nauk Kazakhskoi SSR, Trudy, Sektor
Astrobotaniki, v. 6, pp. 34-38, 1958 (in Russian)
(Abstracted in Referativnyi Zhurnal, Astronomiia i
Geodeziia, no. 10, p. 73, 1959)

(A, 1959, #8462)

THE INFLUENCE OF THE REFLECTION SPECTRUM
ON THE FLOOR OF MARS ON THE REFLECTION
SPECTRUM OF ITS VEGETATION

Stanko, S. A.

Akademiia Nauk Kazakhskoi SSR, Trudy, Sektor
Astrobotaniki, v. 6, pp. 55-64, 1958 (in Russian)

(Abstracted in Referativnyi Zhurnal, Astronomiia i

Geodeziia, no. 10, pp. 73-74, 1959)

(A], 1959, #8455)

216.
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217. OBSERVATIONS ON MARS AND VENUS
Richardson, R. S.
In “Proceedings of Lunar and Planetary Exploration
Colloquium, Volume i, No. 3, Pasadena, Calif.,
October 29, 1958
North American Aviation, Inc., Space and Information
Systems Division, Downey, Calif., 1958

Moon — 1958

218. THE CRATER LINNE
Alter, D.
In “Proceedings of Lunar and Planetary Exploration
Colloquium, Volume I, No. 3, Pasadena, Calif.,
October 29, 1958”
North American Aviation, Inc., Space and Information
Systems Division, Downey, Calif., 1958

219. GAMMA RAY SPECTROSCOPY OF THE MOON'’S
SURFACE
Arnold, J. R.
In “Proceedings of Lunar and Planetary Exploration
Colloquium, Volume I, No. 3, Pasadena, Calif.,
October 29, 1958”
North American Aviation, Inc., Space and Information
Systems Division, Downey, Calif., 1958

220. COMPARISON OF LUNAR OBJECTS WITH
TERRESTRIAL ROCK FORMATIONS
Barabashov, N. P.

Kharkov Universitet, Astronomicheskaia Observatoriia,
Tsirkuliar, no. 19, pp. 3-26, 1958 (in Russian)
(AJ, 1959, #8373)

Saturn — 1958

221. PLANET SATURN
Lijubié, M.
Zemlja i Svemir, v. 1, pp. 51-56, 1958
(AJ, 1960, #8713)

General — 1959

222. A SCIENTIFIC INVESTIGATION INTO PHOTO-
GRAPHIC RECONNAISSANCE FROM SPACE VEHICLES
Chapman, S., Andersen, N. Y., Hart, G. G., Rosenzweig, S.
January 15, 1959
Cornell Aeronautical Laboratory, Inc., Buffalo, N. Y.
R-VF-1260-P-2, Quarterly Report 2 for October 1-
December 31, 1958, AF 33(616)-5870
AD-289,667

A scientific investigation was conducted of technical re-
quirements for photographic reconnaissance from space vehi-
cles, and new techniques were sought where current state of
the art is inadequate. Image motion tolerances for various
lens-film combinations are presented. Mathematical expressions
for magnitudes and tolerances of image motion due to vibra-
tion and vehicle motion are derived. Environmental consider-
ations, including temperature, pressure, haze and contrast,
and radiation, are summarized. A detailed mathematical analy-
sis of the transformations involved in determining vehicle
orientation by stellar photography is presented.
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223. THE PHOTOGRAPHIC EXPOSURE TIME FOR
ASTRONOMICAIL PICTURES
Gebel, R. K. H.
January 1959
Wright Air Development Division, Aeronautical
Research Laboratory, Wright-Patterson AFB, Ohio
WADC-TN-59-54
AD-210,752

An analysis is made of the factors affecting the photographic
exposure time for celestial objects. The minimum number of
quanta that must be received from a star and the minimum
number per unit solid angle that must be received from an
extended source to reach the photographic threshold are
determined for the case when the camera is carried on an
astronomical mount. The treatment is then extended to the
case of a satellite or other rapidly moving object near the
Earth, when the camera position is fixed with respect to the
Earth. (AI/A, 1960, #2640)

224, SEVERAL RESULTS OBTAINED WITH ELECTRONIC
PHOTOGRAPHY BY COUNTING ELECTRON TRACKS
Lallemand, A., Duchesne, M., Goldzahl, L., Duflo, J.,
Banaigs, J.

Comptes Rendus Hebdomadaires des Séances de
U'Académie des Sciences, v. 248, no. 15, pp. 2191-2193,
April 13, 1959 (in French)

Instead of determining image details from the optical den-
sity of a photographic plate in an electron image intensifier of
the type used in astronomy, in which a photographic plate is
placed inside the vacuum system, a count is made of the num-
ber of electron tracks per unit area. By this means an intensity
gain of 1000 has been obtained over the normal method. The
new method depends on the operator’s ability to distinguish
electron tracks caused by the image from those occurring at

random. (PA, 1959, #11,705)

225. USING TV TECHNIQUES IN ASTRONOMY
Borgman, J.
Electronics, v. 32, no. 19, pp. 66-68, May 8, 1959

Variable stars can be detected by using flying-spot scan-
ning of two photographs of the same sky area taken at differ-
ent times. Similar signals are canceled leaving residual signals
from variable stars for presentation on a monitor. (EEA, 1959,

#5601)

226. PHOTOGRAPHIC TRACKING OF ARTIFICIAL
SATELLITES IN THE USSR (Soviet Open Sources
1957-1959)

May 18, 1959

U.S. Department of Commerce, Office of Technical
Services, Washington, D. C.

OTS: 59-16,481

This paper is divided into the following sections: Photo-
graphic Stations; Limitations of the Network; Meteor Stations;
Aerological Stations; Photography at Visual Stations; Cameras



JPL LITERATURE SEARCH NO. 490

and Shutter Systems; Standard Meteorology; Oscillating Plate
Method; Moving Grid Method; Moving Film Method; Spectro-
photography; Optical-Electronic Transducers; Photoelectric
Registration of Passage; and Change of Brightness Studies.
(AI/A, 1960, #2330)

227. MINIATURE MOVIES OF PLANETS
Baker, S. C., Kelso, J. M.
Astronautics, v. 4, no. 5, pp. 26-28, 104, May 1959

The limitations of image systems operating from space
vehicles are presented. The system proposed makes use of
vehicle spin. Motions of a planetary payload provide the
opportunity for “built-in” scanning. Vehicle spin can furnish
line scanning, and vehicle travel along its trajectory can pro-
duce frame scanning. An optical device designed to see a
small spot of light in a particular direction may consist of a
photosensor and pinhole. Details and a block diagram of
optical and electronic units for a planetary probe are given,
as well as readout over the telemetry system. (EI, 1959)

228. CONSTRUCTION OF A SCHMIDT CAMERA
Mallick, S. L.
Journal of Scientific and Industrial Research,
India, v. 184, no. 6, pp. 268-273, June 1959

A brief outline of the theory of a Schmidt camera is given,
and the grinding, polishing and optical testing of a 12-in.-D
mirror and its corrector plate are described in detail. Mechani-
cal construction is not considered as this paper is concerned
only with the optical components of the camera. (PA, 1959,
#12,937)

229. SPACE AGE PHOTOGRAPHY AT AVCO
Burton, C. J.
Industrial Photography, v. 8, no. 6, pp. 21-23, June 1959
(Al/S, 1959, #11,965)

230. MEASURING TIME AND SPACE
Hanson, A. G,
Industrial Photography, v. 8, no. 6, pp. 28-29, 60, June 1959
(AI/S, 1959, #12,338)

231. A RECOVERABLE INTERPLANETARY SPACE PROBE:
VOLUME I-1V
July 1959
Massachusetts Institute of Technology, Instrumentation
Laboratory, Cambridge
R 235

A recoverable interplanetary space probe has been com-
prehensively investigated and its feasibility established. A
preliminary design is presented of a vehicle whose mission is
to return safely to Earth with a useful payload which could
be a high-resolution photograph of a neighboring planet.
Navigational techniques and interplanetary orbits have been
studied in detail to determine basic performance and accu-
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racy attainable for a variety of interplanetary missions. These
numerical results, assuming reasonable navigational instrument
errors, indicate that only moderate propulsion requirements
for orbital velocity corrections are necessarv. The vehicle
weight in the preliminary design is well within the capability
of soon-to-be-available rocket vehicles for initial boost into a
planetary transfer orbit. The vehicle presented contains an
automatic navigation and attitude control system using a
digital computer and electromechanical-optical accessories,
a microrocket system for making navigational corrections, a
long-range communication system for transmitting useful in-
telligence, and a re-entry vehicle with associated radio and
light beacon aids for the physical recovery of the payload.
The overall vehicle weight is approximately 340 1b.

Included in the four volumes are the following chapters and
appendices: Electrical System; Description of the Accessories;
Photographic Prospect; Radiation Environment; and Disk
Scanning. (AI/A, 1959, #1636)

232. PHOTO-ELECTRIC IMAGE TECHNIQUES IN
ASTRONOMY
Somes-Charlton, B. V.,
British Institution of Radio Engineers, Journal of the,
v. 19, no. 7, pp. 417-435, July 1959

The underlying scientific principles of light detectors such
as the human eye, photographic emulsion or photoelectric
device, are explained and their quantum efficiencies compared
in terms of S/N ratio. Television techniques can be applied
to aid astronomical observations and help to overcome, in
some measure, the fundamental problems in observing celes-
tial objects through the semi-transparency of the Earth’s
atmosphere. The television techniques in the detection of
threshold and extremely low light-level stellar and planetary
images are described. Achievements to date are summarized
and the results illustrated by photographs of the Moon and
of Mars obtained in 1956. On the latter occasion a low light-
level television system was used to record pictures showing
the fine surface structure of the planet. A survey of proposals
for the construction of a space orbiting astronomical telescope
is included. (EEA, 1959, #7654)

233. THE PROCEEDINGS OF THE NATIONWIDE
AMATEUR ASTRONOMERS CONVENTION,
UNIVERSITY OF DENVER, COLO.,

AUGUST 28-31, 1959
Astronomical League, Millvale, Pittsburgh, Pa.

Papers presented at the convention include:
“Observations of Venus and Mercury With Large Aper-
tures,” by D. P. Cruikshank, p. 42 (See Entry #295)
“Lunar and Planetary Photography,” by F. J. Eastman, Jr.,
p. 55
“The Figure of the Moon,” by K, H. Engel, p. 60
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“The Amateur Mars Observer and Some Notes on the 1958
Apparition,” T. R. Cave, p. 69 (See Entry #274)
“Observing the Blue Clearing of Mars With a Photoelectric
Photometer,” by J. S. Miller, p. 77
“The Ashen Light of Venus,” by M. Rushton, p. 147

234. SPOTLIGHT ON INSTRUMENTATION
Industrial Photography, v. 8, no. 8, p. 36, August 1959
(AI/S, 1959, #12,754)

235. MULTIPLE IMAGE PRINTING FOR PLANETARY
PHOTOGRAPHY
Astronomical Society of the Pacific, Publications of the,
v. 71, no. 421, p. 334, August 1959
(Al/S, 1959, #13,222)

236. ON THE PERFORMANCE OF THE BENDIX
LUMICON WITH ASTRONOMICAL OBJECTS
Kuiper, G. P. (Yerkes Observatory, Williams Bay, Wis.)
September 1959
Air Force Cambridge Research Center, Geophysics Research
Directorate, Bedford, Mass.
AFCRC-TN-59-637, GRDST-9

A series of astronomical and some laboratory tests were
made with the Bendix-Friez Lumicon, a closed-circuit TV
device, to determine the suitability of the Lumicon as a tool
for astronomical research, including the discovery and ob-
servation of artificial satellites.

It was found that the Lumicon is very fast in recording
faint detail, provided this detail is stationary, but its useful-
ness is limited when employed on moving objects, and as yet
does not compete with photography. (AI/A, 1960 #2392)

237. SYSTEM DESIGN CRITERIA FOR SPACE TELEVISION
Viterbi, A. J.
British Institution of Radio Engineers, Journal of the,
v. 19, no. 9, pp. 561-570, September 1959

A narrow band television system for relaying to Earth
images of the planets is described, with principal considera-
tion given to the necessity of communicating over extremely
long ranges. Due to the resulting high noise environment, the
channel bandwidth is severely restricted. Bandwidth com-
pression is achieved by storing the video signal on magnetic
tape or photographic film and transmitting at a reduced infor-
mation rate. An FM-PM telemetry system is utilized. The
doppler-shifted carrier is recovered from the noise by a very
narrow tracking filter or phase-locked loop. The derived car-
rier is mixed with the incoming signal to yield the noisy video
information. The discriminator is also a phase-locked loop with
sufficient bandwidth to track the information signal. The re-
cording operation is reversed at the receiver to present the
video image at periodic intervals, or a facsimile technique
may be employed. Special attention is directed toward the
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theory and design of the very narrow band telemetry system
and the unconventional discriminator required for ultra-long-
range television communication. (EEA, 1960, #507)

238. A SCIENTIFIC INVESTIGATION INTO
PHOTOGRAPHIC RECONNAISSANCE FROM SPACE
VEHICLES
October 15, 1959
Cornell Aeronautical Laboratory, Inc., Buffalo, N.Y.
R-VF-1260-P-5, Quarterly Report 5 for July 1~
September 30, 1959, AF 33(616)-5870
AD-289,887

A discussion is presented of the continuing efforts on the
imaging cascade, of an analytical investigation of contrast
reduction in a Rayleigh atmosphere, of cloud cover effects,
and of image-motion compensation. Results are presented for
the high-altitude, exposure-contrast investigation.

239. TELEVISION JOINS TELESCOPE IN STRATOSCOPE I
BALLOON FLIGHTS
Electrical Engineering, v. 78, pp. 1058-1060, October 1959

A description of the television system, including airborne
camera, transmitter, antenna structure, and ground-based
monitors, of Stratoscope 1 is presented. Operation of the sys-
tem in conjunction with the solar telescope camera is described.

240. SOVIET PROBE PIONEERS NEW TECHNIQUES
Clark, E.
Aviation Week, v. 71, no. 18, pp. 26-28, November 2, 1959
(Al/S, 1959, #13,399)

241. THE THIRD SOVIET COSMIC ROCKET
(Translated from Pravda and Izvestia, October 27, 1959)
Zygielbaum, J. L., Translator
November 14, 1959
Jet Propulsion Laboratory, California Institute of
Technology, Pasadena
Al/Translation 15

A description of the “automatic interplanetary station” used
by the Soviets to photograph the hidden side of the Moon
is presented. The orbital characteristics of the station are
analyzed, and the methods using a photo-television system for
photography and transmission of images of the hidden side
of the Moon are described. (AI/A, 1960, #2235)

242. COMBINED PHOTOGRAPHIC AND RADIO ECHO
OBSERVATIONS OF METEORS
Davis, J., Greenhow, J. S., Hall, J. E.
Royal Society, Proceedings of the, v. 253, no. 1272,
pp. 121-129, November 17, 1959

Observations were made by means of a meniscus Schmidt
camera and two pulsed radio transmitters operating at fre-
quencies near 36 Mc. Radio echo and photographic measure-
ments of a bright Geminid meteor were analyzed. Radio echo
was found to be several orders of magnitude less than ex-
pected on a simple diffusion theory. Behavior is explained in
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terms of electron attachment to neutral oxygen molecules to
form negative ions, and the attachment coefficient value is
determined. (EI, 1960)

243. OBSERVACIONES PLANETARIAS EN 1958
(PLANETARY OBSERVATIONS IN 1958)
Compte Porta, R.

El Universo, v. 13, pp. 135-138, 1959
(AJ, 1959, #8106)

244. CONSIDERAZIONI SULLA VISIONE AL
TELESCOPIO DEI PIANETI DA UNA STAZIONE DI
OSSERVAZIONE SITUATA AL DI FUORI
DEL-I’ATMOSFERA TERRESTRE (CONSIDERATIONS
OF TELESCOPIC PLANETARY OBSERVATIONS
FROM AN OBSERVATORY SITUATED OUTSIDE
THE TERRESTRIAL ATMOSPHERE)

Ruggieri, G.
Astronautica, v. 8, pp. 102-113, 1959
(A], 1959, #8118)

245. CONSIDERAZIONE SULLA VISIONE DEI PIANETI
AL TELESCOPIO (CONSIDERATION OF
TELESCOPIC OBSERVATION OF PLANETS)
Ruggieri, G.

Astronautica, v. 8, pp. 54-60, 184-187, 1959
(AJ, 1959, #8117)

246. INFRA-RED SPECTROSCOPY FROM BALLOONS
AND THE POSSIBILITY OF SOME OBSERVATIONS
ON THE BIOSPHERE (Presented at the 27th Annual
Meeting of the Institute of the Aeronautical Sciences,
New York, N. Y., January 26-29, 1959)

Gates, D. M. (National Bureau of Standards, Washington,
D.C.)

1959

Institute of the Aerospace Sciences, Inc., New York, N. Y.
Paper 59-47

(AI/A, 1959, #1464)

247, REQUIREMENTS OF HIGH-RESOLUTION
PHOTOGRAPHY OF THE PLANETS (Presented at the
27th Annual Meeting of the Institute of the Aeronautical
Sciences, New York, N. Y., January 26-29, 1959)
de Vaucouleurs, G. H. (Harvard College Observatory,
Cambridge, Mass.)

1959

Institute of the Aerospace Sciences, Inc., New York, N. Y.
Paper 59-73

(AI/A, 1959, #1464)

248. THE PHOTOGRAPHIC OBSERVATION OF
ARTIFICIAL SATELLITOIDES (Presented at the Ninth
International Astronautical Congress, Amsterdam, The
Netherlands, 1958)

Jaschek, W. J. (Kuffner Observatory, Austria)

In “Proceedings of the 9th International Astronautical
Congress,” pp. 88-91

Hecht, F., Editor

Springer-Verlag, Vienna, 1959

The artificial satellitoides of the present time have angular
velocities of about 1 deg/sec. The photographic observation

ASTRONOMICAL PHOTOGRAPHY

of such objects, in order to determine their positions, is supe-
rior to the visual method. Prerequisites for photographing are
sufficient brightness of the satellitoides and a suitable photo-
graphic arrangement. The chief problem of both methods is
precise timing. Considering these circumstances and assuming
an accuracy of timing within +0.01 to +0.02 sec, photo-
lenses with focal lengths of 5 em will prove to be sufficient,
ie., the commercial 35-mm cameras may be used. The toler-
ances of the various parameters obtained from observation are
estimated. It is imperative that the data of the place of obser-
vation be known with fairly high precision. (AI/A, 1960,
#2098)

249. THE (RIVAL) CLAIMS OF SOME IMAGE STORAGE
METHODS IN ASTRONOMICAL MEASURING
TECHNIQUES (Presented at the Collogquium on Image
Convertors and Image Storage Tubes, Heidelberg, Germany,
April 28-29, 1958)

Seidentopf, H.

Sitzungsberichte der Heidelberger Akademie der
Wissenschaften, Mathematisch-Naturwissenschaftliche
Klasse, no. 5, pp. 4-16, 1959 (in German)

A comparative study is presented of modern photoelectric
(photomultipliers and image-storage devices) and photo-
graphic methods used in astronomical research for detecting
and measuring the very low radiation fluxes of great impor-
tance in current astrophysical and cosmical problems, Opera-
tional data for the two methods are tabulated. A discussion
of the comparative cost of apparatus needed to provide the
same amount of information on each of the two systems is

included. (PA, 1961, #5124)

250. SPECIAL STORAGE TUBES FOR USE IN
ASTRONOMY (Presented at the Colloquium on Image
Convertors and Image Storage Tubes, Heidelberg, Germany,
April 28-29, 1958)

Theile, R.

Sitzungsberichte der Heidelberger Akademie der
Wissenschaften, Mathematisch-Naturwissenschaftliche
Klasse, no. 5, pp. 50-53, 1959 (in German)

Three types of tubes, which operate on the storage princi-
ple and are suited.for astronomical work, are described. The
first uses a storage grid mounted near the fluorescent screen
and an auxiliary gun to render the stored image visible on the
screen. The design of the other two tubes follows suggestions
made by McGee and makes use of mechanical movement of
the storage plate. (PA, 1961, #5125)

251. SHORT REPORT ON AMERICAN, ENGLISH AND
FRENCH WORK ON THE USE OF IMAGE STORAGE
TUBES AND IMAGE INTENSIFIERS IN
ASTRONOMICAL OBSERVATIONS (Presented at the
Colloquium on Image Convertors and Image Storage Tubes,
Heidelberg, Germany, April 28-29, 1958)

Dachs, J.

Sitzungsberichte der Heidelberger Akademie der
Wissenschaften, Mathematisch-Naturwissenschaftliche
Klasse, no. 5, pp. 54-58, 1959 (in German)
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The methods in use for intensifying the optical image in an
astronomical telescope are reviewed. These include the sealed-
off phototube, devised by Lallemand, which contains a photo-
graphic plate and has a working life of half an hour, and the
demountable version by Hiltner. Other tubes rely on a series
of screens coated on one side with a phosphor which is bom-
barded by electrons and on the other with a photosensitive
layer. Finally, the application of conventional storage tubes to
small telescopes is discussed. (PA, 1961, #5126)

252, SPACE VEHICLE TELEVISION (Presented at the
National Symposium on Extended Range and Space
Communication, Washington, D. C., October 6-7, 1958)
Sonett, C. P.

1959

George Washington University, Washington, D. C.
Institute of Radio Engineers, Inc., New York, N. Y.
Report, pp. 4-19

The feasibility of an astronomical telescope based on a
scanning technique which uses intrinsic spin of simple spin-
stabilized vehicle is demonstrated. Using systems of this type,
relatively inexpensive astronomical surveys of the sky can be
made from outside the atmosphere, and video pictures of
terrestrial planets are feasible over extremely restricted pass-

bands. (EI, 1960)

253. ASTRONOMICAL PHOTOGRAPHY AT THE
TELESCOPE
Rackham, T.
Faber and Faber, Ltd., London, 1959

Jupiter — 1959
254. AMATEUR OBSERVATIONS OF JUPITER
Meclntosh, R. A.
Royal Astronomical Society of New Zealand, Journal of the,
v. 18, pp. 5-8, 1959
(AJ], 1959, #8623)

255. OBSERVATIONS OF JUPITER, SATURN, AND
VENUS IN 1958
Lenham, A. P.
British Astronomical Association, Journal of the,
v. 69, pp. 163-167, 1959
(A], 1959, #8620)

256. SIND VISUELLE BEOBACHTUNGEN DER
JUPITEROBERFLACHE HEUTE ZWECKLOS? (ARE
VISUAL OBSERVATIONS OF THE JUPITER SURFACE
PURPOSELESS TODAY?)

Lobering, W.
Die Sterne, v. 35, pp. 107-110, 1959

On the basis of numerous observations of changes on
Jupiter’s surface, it is pointed out that even today visual
observations are of value since they are the only means of
noting sudden processes which would otherwise be lost to
science. (AJ, 1959, #8621)
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257. PRIME OSSERVAZIONI DEL PIANETA GIOVE
DURANTE L’OPPOSIZIONE 1958-1959 (FIRST
OBSERVATIONS OF THE PLANET JUPITER DURING
THE OPPOSITION 1958-1959)
dall’Olmo, U.

Coelum, v. 27, pp. 109-111, 1959
(A], 1959, #8625)

258. OBSERVATIONS OF JUPITER IN THE YEARS
1953-1958
I;Iambélek, V., Kalib, D.
Rife Hoézd, v. 40, pp. 71-73, 1959 (in Czechoslovakian)
(A], 1959, #8618)

259. OBSERVATION OF JUPITER AT THE POPULAR
OBSERVATORY PRAGUE IN THE YEAR 1958
lv’réhoda, P.

Rise Hvézd, v. 40, pp. 71-73, 1959 (in Czechoslovakian)
"(AJ, 1959, #8628)

260. JUPITER—BEOBACHTUNGEN 1959 (1959 JUPITER
OBSERVATIONS)
Bartha, L., Vrabez, F.
Verdffentlichungen der Urania-Sternwarte, Vienna, no. 2,
pp. 39-40, 1959
(A], 1959, #8603)

261. CENTRAL MERIDIAN TRANSIT OBSERVATIONS
ON JUPITER
Budine, P. W,
Strolling Astronomer, v. 13, pp. 3-6, 1959
(A], 1959, #8607)

262. OBSERVACOES DE JUPITER EM 1958
(OBSERVATIONS OF JUPITER IN 1958)
Muniz, Barreto, L., de Freitas Mourao, R. R., Barroso, J., Jr.,
Cardoso Tavares, O.
Observatorio Nacional, Publicacoes Do Servigo Astronomico,
Rio de Janeiro, no. 5, 1959
(AJ, 1959, #8601)

Mars — 1959

263. THE PROBLEM OF THE MARTIAN BLUE HAZE
(Presented at the Fourth Meeting of the Lunar and
Planetary Exploration Colloquium, January 12, 1959)
Wilson, A. G.
January 12, 1959
Rand Corporation, Santa Monica, Calif.
P-1593

The similarities of the atmospheres of Earth and Mars per-
mit the application of many terrestrial meteorological prin-
ciples to the study of the Martian atmosphere; the differences
reveal phenomena which have not yet been observed in the
Earth’s atmosphere. However, in addition to these terrestrial-
like properties of the atmosphere of Mars, a very interesting
phenomenon has been observed which seems to have no rec-
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ognizable counterpart in the Earth’s atmosphere. This is the
phenomenon of the blue or violet haze and its occasional
disappearance, Whether the Earth may have a similar day-
time haze is rather improbable, but nonetheless is a question
which should be investigated.

264. AN EXAMPLE OF THE BLUE CLEARING
OBSERVED 74 DAYS BEFORE OPPOSITION
Richardson, R. S., Roques, P. E.

Astronomical Society of the Pacific, Publications of the,
v. 71, no. 421, pp. 321-323, August 1959

Images of Mars taken in violet light on September 3, 1958,
showed that a “blue clearing” (abnormal transparency of
Martian atmosphere in blue light) had definitely occurred.
This “blue clearing” observed 74 days from opposition indi-
cates that alignment of Sun, Earth, and Mars is not a critical
factor, as was formerly believed, in the production of the
effect. (AJ, 1959, #8449)

265. OBSERVATIONS OF MARS IN 1958
de Vaucouleurs, G. H. (Harvard College Observatory,
Cambridge, Mass.)
September 15, 1959
Air Force Cambridge Research Center, Bedford, Mass.
AFCRC-TN-59-476
(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)

Visual and photoelectric observations of Mars in October
and November 1958, which were made at the Lowell Ob-
servatory, Flagstaff, Arizona are reported. Monochromatic
magnitudes and albedos are given of A 3300, 3600, 4550,
5550, 6900 A. Thirty-two drawings illustrate the main visual
surface features and cloud phenomena, Several surface changes
and an outstanding moving cloud system are discussed.

(AI/A, 1959, #1720)

266. SELECTED TRANSLATIONS ON SOVIET SPACE
RESEARCH
October 26, 1959
U.S. Department of Commerce, Office of Technical Services,
Washington, D.C.
OTS: 59-13,963
(Also available as JPRS-1965-N, U.S. Joint Publications
Research Service, New York, N. Y.)

This paper presents translations of the following: “Basic
Results of Observations of Mars in 1956 at the Kharkov As-
tronomical Observatory,” by N. P. Barabashov, and I. K.
Koval; “The Latest on the Study of Mars,” by N. P. Bara-
bashov; “Auto-Ionization Effect and Its Influence on the
Intensity of Certain Lines in Stellar Spectra,” by A. A. Nikitin;
and “Some Results of Preliminary Observations of Resonance
Seattering by Meteor Trails,” by Ye. K. Nemirova. (AI/A,
1960, #2574) (See Entry #269)

ASTRONOMICAL PHOTOGRAPHY

267. NEW INFORMATION ON THE INVESTIGATION
OF MARS
Barabashov, N. P.
Priroda, v. 48, no. 6, pp. 13-18, 1959 (in Russian)

This comprehensive report is primarily concerned with the

results of Soviet observations made during the 1956 opposi-
tion. (AJ, 1959, #8406)

268. THE COLOR INDEX OF MARS DURING THE
OPPOSITION OF 1958
Teifel, V. G.
Astronomicheskii Tsirkuliar, no. 202, p. 1, 1959 (in Russian)

The author obtains values between 1™50 and 1766. (A],
1959, #8456)

269. THE PRINCIPAL RESULTS OF THE MARS
OBSERVATIONS MADE IN 1956 AT THE
ASTRONOMICAL OBSERVATORY, KHARKOV
Barabashov, N. P., Koval, I. K.

Akademiia Nauk URSR, Kiev, Visnyk, no. 1, pp. 15-23, 1959
(in Ukrainian)

(Abstracted in Referativnyi Zhurnal, Astronomiia i
Geodeziia, no. 11, p. 71, 1959)

(A], 1959, #8404)

270. MARS IN THE YEAR 1956
Kutyreva, A. P,
Akademiia Nauk Kazakhskoi SSR, Trudy, Sektor
Astrobotaniki, v. 7, pp. 8—46, 1959 (in Russian)
(Abstracted in Referativnyt Zhurnal, Astronomiia i
Geodeziia, no. 9, p. 70, 1960)
(A], 1959, #8439)

271. THE BRIGHTNESS DISTRIBUTION IN THE
MARS “MARIA”
Barabashov, N. P., Koval, I. K.
Akademiia Nauk URSR, Kiev, Trudy, no. 2 pp. 153-155, 1959
(in Ukrainian with Russian and English references)
(Abstracted in Referativnyi Zhurnal, Astronomiia i
Geodeziia, no. 1, pp. 65-66, 1960)
(A], 1959, #8407)

272, TENTATIVE RESULTS OF VISUAL OBSERVATIONS
OF MARS MADE IN 1956
Perevertun, M. P.
Akademiia Nauk Kazakhskoi SSR, Trudy, Sektor
Astrobotaniki, v. T, pp. 47-53, 1959 (in Russian)
(Abstracted in Referativnyi Zhurnal, Astronomiia i
Geodeziia, no. 8, p. 78, 1960)
(A], 1959, #8447)

273. MARS OBSERVATIONS AT THE PIC DU MIDI
Camichel, H.
Sky and Telescope, v. 18, pp. 600-604, 1959
(AJ, 1959, #8414)
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274. THE AMATEUR MARS OBSERVER AND SOME
NOTES ON THE 1958-1959 APPARITION
Cave, T. R.
Strolling Astronomer, v. 13, pp. 128-134, 1959
(AJ, 1959, #8416)

275. ON THE MARTIAN YELLOW CLOUD IN 1956
Burrell, B.
Observatory, v. 79, pp. 107-109, 1959
(AJ, 1959, #8412)

276. LA PLANETE MARS (THE PLANET MARS)
Camichel, H.
I Astronomie, v. 73, pp. 297-300, 363-367, 1959
(A], 1959, #8413)

277. A ROCKET BORNE VIDEO TELESCOPE FOR
OBSERVING MARS
Robey, D. H.
Astronautica Acta, v. 5, no. 6, pp. 313-327, 1959 (in French)

The problem of returning photographs of the Martian sur-
face from space vehicles is considered. An unsophisticated
cassegrainian telescope in conjunction with a modified image
orthicon pickup tube is suggested. Video bandwidth and sys-
tem resolution are discussed. (AI/S, 1959, #21,488)

278. LA OPOSICION DE MARTE DE 1958 (THE
OPPOSITION OF MARS OF 1958)
Bréan, C.
El Universo, v. 13, pp. 71-74, 1959
(A], 1959, #8410)

279. MARSBEOBACHTUNGEN AUF DER
URANIA-STERNWARTE WIEN 1958/59 (MARS
OBSERVATIONS MADE AT THE URANIA
OBSERVATORY, VIENNA, 1958-1959)

Wihnl, M.

Veriffentlichungen der Urania-Sternwarte, Vienna,
no. 2, pp. 4243, 1959

(A], 1959, #8461)

280. OBSERVATIONS OF MARS DURING 1954
OPPOSITION '
Narayana, J. V.
Kodaikanal Observatory Bulletin, India, no. 154,
pp. 2-8, 1959

A description of drawings at the 6-in, refractor is presented.
(AT, 1959, #8443)

281. RELATIVE INTENSITY DISTRIBUTION OF MARS
IN RED LIGHT DURING THE 1954 OPPOSITION
Bandyopadhyay, K. K.

Kodaikanal Observatory Bulletin, India, no. 154,
pp. 9-25, 1959
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Eleven selected photographs were registered microphoto-
graphically. The resulting isophote sketches are presented.
(AJ, 1959, #8403)

282. OBSERVATIONS OF MARS AT KODAIKANAL
DURING THE 1956 OPPOSITION
Narayana, J. V., Viswanathan, N.
Kodaikanal Observatory Bulletin, India, no. 154,
pp. 26-28, 1959

Six photographic observations for the period September 5
to September 19, 1956 are described. (AJ, 1959, #8444)

283. NEDERLANDSE WAARNEMINGEN VAN MARS IN
1958 (DUTCH OBSERVATIONS OF MARS MADE
IN 1958)
Jansen, A. G.
De Meteoor, Sterrenwacht Utrecht, v. 15, pp. 34-39, 1959
(A], 1959, #8431)

284, MARSWAARNEMINGEN OP DE PIC DU MIDI
(MARS OBSERVATIONS ON THE PIC DU MIDI)
de Jager, C.
De Meteoor, Sterrenwacht Utrecht, v. 15, pp. 46—47, 1959
(A], 1959, #8430)

285. OBSERVATIONS DE MARS, 1943-1959
(OBSERVATIONS OF MARS, 1943-1959)
Antonini, E.

Archives des Sciences, Geneva, v. 12, pp. 31-50, 1959

The observations made at various observatories and with
different instruments pertain to seasonal and nonperiodic
variations, color tones, canals, and atmosphere (clouds, at-
mospheric pressure, temperature) surface, and perspectives
of visual observations. (AJ, 1959, #8402)

286. SOME OBSERVATIONS OF MARS—1958
Brickett, I. R. H.
Astronomical Society of Southern Africa, Monthly Notes
of the, v. 18, pp. 39-45, 1959

Information is given on the appearance and condition of
numerous Mars formations in the 9-in. refractor of the Union
Observatory. (AJ, 1959, #8411)

287. NUOVE CARTE DEL PIANETA MARTE SULLA
BASE DELLE FOTOGRAFIE DEL PIC DU MIDI
(NEW MAP OF THE PLANET MARS ON THE
BASIS OF PHOTOGRAPHS OF THE PIC DU MIDI)
de Mottoni, G.

In “Societa Astronomica Italiana, Atti dei Convegni
Astronomici di Venezia e Napoli, September 1955
September 1957,” pp. 123-128

Industria Grafica Mario Ponzio, Pavia, 1959

(A], 1959, #8442)
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288. VISUELLE BEOBACHTUNGEN DES MARS 1954 UND
1956 (VISUAL OBSERVATIONS OF MARS MADE
IN 1954 AND 1956)
Heintz, W. D.
Astronomische Nachrichten, v. 285, pp. 3-8, 1959
(Also available in Verdffentlichungen der Urania-Sternwarte,
Munich, v. 5, no. 5, 1959)

Observations of two perihelion oppositions of Mars (1956,
with filters) are combined in one map, and changes in the
southern polar environment, clouds, veils, and polar caps
occurring during the observation period are mentioned indi-
vidually. The Martian canals are realistic on a large scale;
however, the canals should not necessarily be considered as
very small-scale, sharp images. (AJ, 1959, #8428)

289. RESULTS OF MARS OBSERVATIONS DURING THE
PERIHELION OPPOSITION OF 1956, IN THE USSR
Akademiia Nauk, USSR, Moscow, 1959
(A], 1959, #8466)

290. OSSERVAZIONI DE MARTE NELL’ OPPOSIZIONE
1958 (OBSERVATIONS OF MARS MADE DURING
THE 1958 OPPOSITION)

Ruggieri, G.

Atti della Accademia Gioenia di Scienze Naturali in Catania,
(6), v. 12, pp. 131-166, 1959

(Also available in Osservatorio Astrofisico Pubblicazioni,
(N.S.), Catania, no. 23, 1959)

The results are presented of visual observations of Mars
made at the Catania Observatory with the 30-cm-aperture
Merz refractor and, in part, the 25-cm Macron reflector, dur-
ing the 1958 opposition. Dimensions and position of the
southern and northern polar caps were measured, and a series
of estimates of brightness levels of various regions of the
planet were made using the de Vaucouleurs method. Areo-
graphic details with respect to form and color, as well as
regular and irregular changes, are examined critically. Some
data on the atmospheric formations are reported. (AJ, 1959,
#8450)

291. MARTE (MARS)
Lépez L., E.
El Universo, v. 13, pp. 43-45, 1959
(A], 1959, #8440)

292, MARS 1958/59
Carnuth, W.
Mitteilungen fiir Planetenbeobachter, v. 12, pp. 55-59, 1959
(AJ, 1959, #8415)

293. THE DEGREE OF ELEVATION OF THE
CONTINENTS AND SEAS OF MARS
Koval, I. K.
Akademiia Nauk USSR, Komissiia po Fizike Planetnii,
Izvestiia, no. 1, pp. 85-92, 1959 (in Russian)

ASTRONOMICAL PHOTOGRAPHY

(Translation available as AID 62-143, AD-285, 342, Library
of Congress, Aerospace Information Division,

Washington, D.C., September 19, 1962, Supplement té

AID 61-138, AD-266,481; and through U.S. Dept. of
Commerce, Office of Technical Services, Washington, D.C.)

Changes in contrast between the continents and seas were
examined in pictures of Mars, from the center to the edges of
the photographs, which were taken with infrared and red
filters. In addition, the positions of the brightness maxima for
continents and seas were determined at various phase angles
at the equator. The contrasts diminish toward the edges, and
the positions of the brightness maxima do not coincide. An
earlier conclusion drawn by the author, that the reflection law
is not the same for the middle continents and seas, is con-

firmed. (AJ, 1959, #8436)

Mercury — 1959

294. DIE WELT DES MERKUR (THE WORLD
OF MERCURY)
Sandner, W.
Lux, Sebastian, Verlagsbuchhandlung, Innsbruck, Austria,
1959
(AJ, 1959, #8204)

295. OBSERVATIONS OF VENUS AND MERCURY
WITH LARGE APERTURES
Cruikshank, D. P.
Strolling Astronomer, v. 13, pp. 108-115, 1959
(AJ, 1959, #8209)

296. VISUAL OBSERVATIONS OF MERCURY AND
VENUS IN 1957 AND 1958
de Freitas Mourdo, R. R.
Royal Astronomical Society of New Zealand, Journal of the,
v. 18, pp. 17-20, 1959
(A], 1959, #8217)

Moon — 1959

297. STUDIES IN LUNAR TOPOGRAPHY, I.
DETERMINATION OF THE HEIGHTS OF
MOUNTAINS ON THE MOON
Kopal, Z., Fielder, G.

March 1959

Air Research and Development Command, European Office,
Brussels, Belgium

Technical Scientific Note 1, AFCRC-TN-59-411

AD-232,260

A brief introduction summarizes the previous work on the
determination of the heights of lunar mountains. This paper
contains an exhaustive discussion of the geometrical aspects
of the problem of determination of the altitudes of lunar eleva-
tions by triangulation of the shadows cast on the surrounding
landscape during sunrise or sunset, and formulae are deduced
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relating explicitly the desired heights with the observed
shadows to the requisite degree of accuracy.

The procedure followed in securing the cinematographic
data essential for this purpose at the Observatoire du Pic du
Midi, and the subsequent microphotometric measurements at
Manchester, are described. (AI/A, 1960, #2852)

298. THE PHYSICAL NATURE OF THE SURFACE
OF THE MOON
Fielder, G.
British Interplanetary Society, Journal of the, v. 17, no. 2,
pp. 57-58, March-April 1959

Evidence concerning the structure of the lunar rock is re-
viewed. It is probable that the surface is vesicular in nature.

(AJ, 1959, #8386)

299. NATURAL ENVIRONMENT OF THE MOON
Bobrovnikoff, N. T.
June 1959
Wright Air Development Division, Wright-Patterson
AFB, Ohio
WADC Phase Technical Note 3
AD-242.177

The near lunar environment is discussed, with special refer-
ence to the nature of the lunar surface. The surface features
are classified and described, and their possible modes of origin
discussed. An extensive bibliography is included. (AI/A, 1961,
#3184)

300. STUDIES IN LUNAR TOPOGRAPHY, II. TECHNIQUES
OF PHOTOGRAPHIC DETERMINATION OF LUNAR
MOUNTAINS, WITH APPLICATION TO THE
REGION OF THEOPHILUS
Clarke, D.

June 1959

Manchester University, Department of Astronomy,
Great Britain

Technical Scientific Note 2, AFCRC-TN-59-611,
AF 61(052)-168

The paper discusses the techniques of measuring shadow
lengths on the Moon from photographs, and lists the results
that have been obtained for the region of Theophilus. (AI/A,
1960, #2384)

301. STUDIES IN LUNAR TOPOGRAPHY, III. ERRORS
INVOLVED IN THE PHOTOGRAPHIC DETER-
MINATION OF HEIGHTS AND A PRELIMINARY
STUDY OF THE REGION OF PTOLEMAEUS AND
ALPHONSUS
Turner, G.

June 1959

Manchester University, Department of Astronomy,
Great Britain

Technical Scientific Note 3, AFCRC-TN-59-612,
AF 61(052)-168

38

A brief recapitulation of the cine-photographic method used
in the measurement of relative lunar altitudes is given, and
the errors arising from photographic and seeing effects to-
gether with the measuring technique are discussed. The limi-
tations imposed by our present inadequate knowledge of
basic selenographic coordinates are described, and the need
for further positional measures is stressed. Heights are given
for the eastern ramparts of the crater Ptolemaeus and the east-
ern ramparts and central mountain of the crater Alphonsus.

(AI/A, 1960, #2385)

302. LUNAR AND PLANETARY PHOTOGRAPHY WITH
A 1215 INCH REFLECTION
Eastman, F. J., Jr.
Sky and Telescope, v. 18, no. 9, pp. 510-511, July 1959
(AL/S, 1959, #11,631)

303. AN EXPERIMENT ON PENUMBRAL
LUNAR ECLIPSES
Fujinami, S., Yamasaki, Y.
Sky and Telescope, v. 18, no. 11, pp. 620-621,
September 1959

Color photography can be used in a simple experiment to
determine the threshold magnitude of the penumbra during
a penumbral lunar eclipse. A description of the experiment
made from color photographs of the eclipse of November
29-30, 1955 is given, and results are tabulated and analyzed.
(AJ, 1959, #8353)

304. MOON PICTURES SHOW “MONOTONOUS”
OTHER SIDE
Science, v. 130, no. 3384, pp. 1241-1242, November 6, 1959
(AJ, 1959, #83,132)

305. STUDIES IN LUNAR TOPOGRAPHY, V. A SYSTEMATIC
MICRODENSITOMETRIC TECHNIQUE AND ITS
APPLICATION TO FORMATIONS IN THE MARE
IMBRIUM
Rackham, T.

November 1959

Manchester University, Department of Astronomy,
Great Britain

Technical Scientific Note 5, AFCRC-TN-60-269,
AF 61(052)-168

The first part of this paper discusses a special application
of microdensitometric techniques as used in the systematic
measurement of lunar shadows obtained on 35-mm cine film
at the Pic du Midi Observatory.

The second section contains the resultant tabulated relative
heights and relevant data for Aristillus, Autolycus, Piton,
Archimedes C, and Archimedes ¢. Scale diagrams of the first
four objects are also included. (AI/A, 1960, #2387)
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306. STUDIES IN LUNAR TOPOGRAPHY, VI.
MEASURED HEIGHTS OF MOUNTAINS IN THE
SOUTHEASTERN PART OF MARE TRANQUILITATIS
Turner, G.

November 1959

Manchester University, Department of Astronomy,
Great Britain

Technical Scientific Note 6, AFCRC-TN-60-270,
AF 61(052)-168

Measured heights for craters in the southeastern part of
Mare Tranquilitatis are given for the western inner walls
and eastern outer walls, The new values are compared with
earlier determinations made by other techniques. Panoramic
profiles of the apparent skyline have been made for two points
in the region which illustrate the short range of visibility of
features due to the Moon’s curvatures. The photometric deter-
mination of the gradient of gentle slopes is discussed, and some
results are given. (AI/A, 1960, #2386)

307. ESSENTIALS FOR MAPPING THE MOON
Kopal, Z.
American Scientist, v. 47, no. 4, pp. 505-508, December 1959
(Al/S, 1960, #20,312)

308. OBSERVATION OF LUNAR OCCULTATIONS AND
OF ECLIPSES OF THE MOON AND THE SUN
(Lunar Eclipse, March 13-14, 1957)

Buchar, E.
Ceskaslovenska Akademie Ved., Biulletin’ Astronomicheskikh
Institutov Checkhoslovakii, v. 10, pp. 198-202, 1959

Brightness and crater contacts are discussed. (AJ, 1939,
#8356)

309. THE LIGHT RATIOS AT THE TERMINATOR
Kolessov, A. K.
Leningrad Universitet, Vestnik, no. 1, pp. 103-110, 1959
(in Russian with English reference)
(Abstracted in Referativnyi Zhurnal, Astronomiia i
Geodeziia, no. 1, p. 30, 1960)
(AJ, 1959, #8113)

310. PROSTA METODA POSLUGIWANIA SIE
ATLASEM WEIMERA
Mietelski, J.
Postgpy Astronomii, Krakéw, v. 7, pp. 263-265, 1959

A graphic method is presented for determining the lunar
profile with the aid of data from the Weimer Atlas (Paris,
1952). (AJ, 1959, #8324)

311. VERGROBERUNG DES ERDSCHATTENS BEI DER
MONDFINSTERNIS 1957 MAI 13 (ENLARGEMENT OF
THE EARTH'S SHADOW DURING THE LUNAR
ECLIPSE OF MAY 13, 1957)

Bou’ka, J.
Die Sterne, v. 35, pp. 140-142, 1959
(AJ, 1959, #8357)

ASTRONOMICAL PHOTOGRAPHY

312. THE BRIGHTNESS OF OBJECTS IN THE SHADOW
OF LUNAR ELEVATIONS
Livshiz, G. S.
Gosudarstvennyi Pedagogicheskii Institut, Alma-Ata, Trudy,
v. 12, no. 2, pp. 194-196, 1959 (in Russian)
(Abstracted in Referativnyi Zhurnal, Astronomiia {
Geodeziia, 5A452, 1961)
(AJ, 1960, #83,146)

313. UN ESSAI POUR EXPLIQUER LES MOUVEMENTS
DES APSIDES ET DES NOEUDS DE LA LUNE
(AN ATTEMPT TO EXPLAIN THE MOTIONS OF
THE APSES AND THE NODES OF THE MOON)
Protitch, M. B.

Belgrade Univerzitet, Observatoire Astronomique, Bulletin,
v. 23, no. 34, pp. 9-11, 1959

The perihelion shift of the Moon is derived from the
theorem of conservation of areas, and it is shown how this

yields the secular motion of the node as a simple corollary.
(AJ, 1959, #8327)

314. FOTOGRAFIA DEL OTRO LADO DE LA LUNA
(PHOTOGRAPHY OF THE OTHER SIDE OF
THE MOON)

Asociacién Peruana de Astronomia, Boletin, Lima,
v. 3, pp. 284-285, 1959
(AJ, 1959, #83,131)

315. COLOUR CONTRASTS OF LUNAR CRATERS
Barabashov, N. P., Yeserskii, V. 1.
Astronomicheskii Tsirkuliar, no. 205, pp. 9-10, 1959
(in Russian)

From two red and two blue photographs (6500 and 4150A)
taken in 1953, special arithmetically averaged color excesses
and their deviations from the median were determined and
tabulated for 18 crater regions with reference to Mare Crisium.
All craters are redder than Mare Crisium. No change in color
was observed as a function of distance from the center of the
crater. Occasionally, the color appears to be distributed in a
mosaic-like manner. (AJ, 1959, #8370)

316. ECLIPSE TOTALE DE LUNE DU 2 AVRIL 1950
(TOTAL ECLIPSE OF THE MOON OF
APRIL 2, 1950)
Arend, S., Dommanget, J.
Bulletin Astronomique de I'Observatoire Royal de Belgique,
v. 5, p. 29, 1959
(AJ, 1960, #83,103)

317. ECLIPSE TOTALE DE LUNE DES 6-7 OCTOBRE 1949
(TOTAL ECLIPSE OF THE MOON OF
OCTOBER 6-7, 1949)
Arend, S., Dommanget, J.
Bulletin Astronomique de I'Observatoire Royal de Belgique,
v. 5, p. 29, 1959
(A, 1960, #83,102)
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318. ECLIPSE TOTALE DE LUNE DES 18-19 JANVIER
1954 (TOTAL ECLIPSE OF THE MOON OF
JANUARY 18-19, 1954)

Arend, S., Dommanget, J.

Bulletin Astronomique de I'Observatoire Royal de Belgique,
v. 3, p. 29, 1959

(AJ, 1960, #83,105)

319. ECLIPSE TOTALE DE LUNE DES 13-14 MAI 1957
(TOTAL ECLIPSE OF THE MOON OF
MAY 13-14, 1957)
Arend, S., Dommanget, J.
Bulletin Astronomique de I'Observatoire Royal de Belgique,
v. 5, p. 30, 1959 -
(AJ, 1960, #83,106)

320. PHOTOGRAPHS OF THE INVISIBLE LUNAR
HEMISPHERE
I§lepe§ta, J., Riikl, A.
RiSe Hovézd, v. 40, pp. 225-227, 1959 (in Czechoslovakian)
(AJ, 1959, #83,124)

321. CRATERS ON THE MOON
Nature, v. 183, pp. 864-863, 1959
(AJ, 1959, #83,107)

322. THE PROFILES OF LUNAR OBJECTS.
A SEMI-GRAPHICAL METHOD OF ANALYSIS
Richards, T. J.
Royal Astronomical Society of New Zealand, Journal of the,
v. 18, pp. 32-38, 1959
(AJ, 1959, #8399)

323. LUNAR TOPOGRAPHY
Royal Astronomical Society of New Zealand, Journal of the,
v. 18, p. 38, 1959
(A], 1959, #83,108)

324. A CAMERA FOR THE OBSERVATION OF THE
MOON WITH THE NORMAL ASTROGRAPH AT
THE MAIN ASTRONOMICAL OBSERVATORY OF
THE ACADEMY OF SCIENCES, USSR IN PULKOVO
Potter, H. 1., Streletskii, Y. S.

Astronomicheskii Zhurnal, v. 36, no. 6, pp. 1047-1052, 1959
(Translated from the Russian in Soviet Astronomy—AlJ,
v. 3, no. 6, pp. 960-964, May—June 1960)

The camera uses the Markowitz method for stopping the
Moon’s motion by rotating a plane parallel dark filter near
the focal plane during the exposure period. The theory of the
method is given and used to determine the optimum filter
thickness for an exposure in the range %2 minutes. The rota-
tion is nonuniform and this is achicved by using an ac driving
motor with variable frequency power supply. Practical details
of the equipment are given. (PA, 1961, #10)
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325. THE METHODS OF MAKING USE OF THE MOON
FOR GEODETIC PURPOSES
Amelin, V. M,
Institut Teoreticheskoi Astronomii, Biulletin, v. 7, pp. 1942,
1959 (in Russian with English summary)

The methods of making use of results of occultations,
eclipses, and special photographic observations of the Moon
for geodetic purposes are discussed, and some numerical exam-
ples are given. (AI/S, 1960, #21,319)

326. AUSWERTUNG VON SCHATTENANTRITTSBEO-
BACHTUNGEN WAHREND DER TOTALEN
MONDFINSTERNIS 1957 MAI 13/14
(EVALUATION OF OBSERVATIONS OF BEGINNING
UMBRA DURING THE TOTAL LUNAR ECLIPSE
OF MAY 13-14, 1957)

Winkler, H.

Mitteilungen der Archenhold-Sternwarte, Berlin-Treptow,
no. 51, pp. 2—4, 1959

(A], 1959, #8357)

327. FARBAUFNAHMEN DES VERFINSTERTEN MONDES
(COLOR PHOTOGRAPHS OF THE ECLIPSED MOON)
(Lunar Eclipse, May 13, 1957)

Neumann, K. H.

Mitteilungen der Archenhold-Sternwarte, Berlin-Treptow,
no. 51, pp. 11-14, 1959

(A, 1959, #8357)

328. L’ECLIPSE TOTALE DE LUNE DU 13 MAI 1957
OBSERVEE A HASNON (THE TOTAL ECLIPSE OF
THE MOON OF MAY 13, 1957 OBSERVED
IN HASNON)

Hémez, B.
I'Astronomie, v. 73, p. 42, 1959
(A], 1959, #8357)

329. A NEW PROCEDURE FOR ESTIMATING THE
BRIGHTNESS OF LUNAR ECLIPSES FROM THE
VISIBILITY OF DETAILS OF THE LUNAR DISC
Sharonov, V. V.,

Vsesoiuznoe Astronomo-Geodezicheskoe Obshchestvo
Biulleten, no. 24, pp. 18-23, 1959 (in Russian)
(AJ, 1959, #8354)

330. LUNAR LATTICE PATTERNS AND THEIR
TIME OF ORIGIN
Fielder, G.
Astronomical Society of the Pacific, Publications of the,
v. 70, pp. 308-310, 1959
(Also available as Astronomical Contribution 56,
Manchester University, Great Britain, 1959)
(AJ, 1959, #8385)
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331. DIE FIGUR DES MONDES. ERLAUTERUNGEN ZU
EINER NEUEN HOHENSCHICHTENKARTE DES
MONDES (THE FIGURE OF THE MOON.
EXPLANATION TO A NEW CONTOUR MAP
OF THE MOON)

Schrutka-Rechtenstamm, G., Hopmann, J.
Sitzungsberichte der Osterreichischen Akademie der
Wissenschaften, Mathematisch-Naturwissenschaftliche
Klasse, Abteilung I1, v. 167, pp. 283-290, 1959

(Also available in Universitiits-Sternwarte, Mitteilungen,
Vienna, v. 10, no. 3, 1959)

Proposal of a contour map of the Moon, which G. Schrutka
had constructed on the basis of the absolute altitude of 150
fixed points, is given. These fixed points had been derived in
an extensive earlier work by Schrutka, on the basis of measure-
ments by J. Franz. The 150 heights are separated into two
groups, one of which, with 23 points, lies about 3.5 km higher
than the other. This results in one guaranteed, if also very
weak, correlation between the high and low points on one
hand, and between the “Continents” and “Maria” on the other.
These lie, in general, 1 to 2 km deeper than those. The points
of the small group lie essentially in a locally bordered horst
near the center of the face of the Moon. All the remaining 127
points lie, with slight deviation, on a sphere. Exclusive of this
horst, the deviation of the figure of the Moon from a sphere
cannot be proven, The contour map of the Moon drawn by
Ritter and the figure derived from it turned out to be unsuc-
cessful, which will be proven in detail. (A], 1958, #7340)

332. THE NATURE OF THE MOON
Sytinskaya, N. N,
Fizmatgiz, Moscow, USSR, 1959
(A], 1959, #8332)

333. MEASUREMENT OF THE PROFILE OF A LUNAR
WRINKLE RIDGE
Fielder, G.
Royal Astronomical Society, Monthly Notices of the,
v. 118, pp. 547-550, 1959
(Also available as Astronomical Contribution 61,
Manchester University, Great Britain, 1959)
(AJ, 1959, #8384)

334. ZUM ASCHGRAUEN MONDLICHT (THE
ASH-GRAY MOONLIGHT)
Langenbeck, U.
Mitteilungen fiir Planetenbeobachter, v. 12, pp. 61-62, 1959
(AJ, 1959, #8319)

335. FIRST RESULTS OF INVESTIGATION OF THE
OTHER SIDE OF THE LUNAR SURFACE
Barabashov, N. P., Lipskii, Yu. N.

Astronomicheskii Tsirkuliar, no. 206, pp. 14, 1959
‘(in Russian)

(AJ, 1959, #83,118)

ASTRONOMICAL PHOTOGRAPHY

336. FIRST RESULTS DERIVED FROM THE
PHOTOGRAPHS OF THE MOON’S BACK SIDE.-
Barabashov, N. P., Lipskii, Yu. N.

Akademiia Nauk SSSR, Doklady, v. 129, pp. 1000-1002, 1959
(in Russian)

(AJ, 1959, #83,119)

337. MONDKARTEN (LUNAR MAPS)
Klepe\s’ta, J, Luke\s/, L.
Rais, A., Translator
Institute of Cartography and Reproduction, Prague,
Czechoslovakia, 1959
(AJ, 1959, #8318)

338. THE FIRST PHOTOGRAPHS OF THE BACKSIDE
OF THE MOON
Akademiia Nauk, USSR, Moscow, 1959 (in Russian)

The following chapters are covered in this book: “Introduc-
tion,” p. 7; “The Construction of the Cosmic Rocket,” p. 9;

" “The Flight of the Cosmic Rocket,” p. 14; “Photography and

Picture Transmission,” p. 24; “The Invisible Side of the
Moon,” p. 31. (A], 1959, #83,117)

339. INVESTIGATION OF THE DEGREE AND ANGLE
OF POLARIZATION OF LIGHT IN THREE
SPECTRAL REGIONS REFLECTED FROM LUNAR
FORMATIONS
Kokhan, Ye. K.

Akademiia Nauk USSR, Komissiia po Fizike Planetnii,
Izvestiia, no. 1, pp. 41-53, 1959 (in Russian)

The author reports on the processes used in and the results
of polarization observations of the Moon in total light and
through blue and yellow filters, made in Pulkovo and Abastu-
mani between 1955 and 1958, Outstanding among the numer-
ous individual results are the following: (1) The degree of
polarization (p) of all details is greater in the blue than in
the yellow region. (2) At phase angles of 0 and +27.5 deg,
p = 0 in all colors and is negative between them. (3) The
maria yielded the greatest polarization. (4) The maximum
degree of polarization depends on the maximum brightness
of the formation(s). (5) The position of the polarization plane
is a function of phase angle; at full Moon, a rapid rotation
takes place. (AJ, 1959, #8391) (See also Entry #1976)

Pluto — 1959

340. THE OBSERVATIONS OF PLUTO IN 1959
Antalova, A., Antal, M.
Ceskaslovenska Akademie Ved., Biulletin’ Astronomicheskikh
Institutov Chekhoslovakii, v. 11, pp. 231-232, 1959
(A], 1959, #8901) ’

Saturn — 1959

341. THE DEDUCTION OF THE THEORETICAL PHASE
FUNCTION OF THE BRIGHTNESS OF SATURN'’S
RINGS AND ITS COMPARISON WITH
OBSERVATIONS
Bobrov, M. S.

Astronomicheskii Zhurnal, v. 36, pp. 129-133, 1959
(in Russian with English reference)

a1
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Neglecting refraction, a theoretical investigation is made
of the dependence of the surface brightness of a two-dimen-
sional layer of macroscopic spheres on the phase angle of the
illumination from a distant, nonpunctiform light source. The
observations of Saturn’s B-ring are well represented by such
a purely geometric shadow effect. (AJ, 1959, #8701)

Venus — 1959

342. DIE DICHOTOMIE DER VENUSSCHEIBE
(THE DICHOTOMY OF THE PLANET VENUS)
Schoenberg, E., Sandner, W.

Annales d’ Astrophysique, v. 22, no. 6, pp. 839-844,
November-December 1959

The dichotomy of the planet Venus is always observed at a
phase angle different from 90 deg—advanced for eastern elon-
gations, retarded for western elongations—the mean difference
being five days, corresponding to a phase angle of 86 deg.
Since the terminator of the planet does not appear curved as
a result of this, the diffusion of light in Venus™ atmosphere is
assumed to be responsible. (AI/S, 1960, #21,124)

343. VENUS OBSERVED
Flight, v. 76, no. 2648, p. 706, December 11, 1959
(AL/S, 1960, #20,662)

344. STRATOLAB LOOKS AT VENUS
Electronics, v. 32, no. 51, p. 41, December 18, 1959
(Al/S, 1960, #20,663)

345. THE PLANET VENUS
Moore, P.
Faber and Faber, Limited, London; The Macmillan
Company, New York, N.Y., 1959
(A], 1959, #8215)

346. VENUS: WESTERN ELONGATION 1958
Moore, P.
British Astronomical Association, Journal of the,
v. 69, pp. 108-111, 1959
(A], 1959, #8216)

347. SCHATTENWURF BEIM LICHT DER VENUS
(CASTINGS OF SHADOWS IN THE LIGHT
OF VENUS)
Monatsschrift fiir Osterreichs Amateurastronomen—Der
Sternenbote, v. 2, pp. 86-87, 1959
(AJ, 1959, #8238)

348. VENERE 1959 (VENUS 1959)
Coelum, v. 27, pp. 144-145, 1959
(AJ, 1959, #8232)

349. VENUS IM FRUHJAHR 1959 (VENUS IN EARLY 1959)
Mitteilungen fiir Planetenbeobachter, v. 12, pp. 23-24, 1959
(AJ, 1959, #8235)

350. VENUS IN OSTLICHER ELONGATION 1959
(VENUS IN EASTERN ELONGATION 1959)
Sandner, W.
Mitteilungen fiir Planetenbeobachter, v. 12, pp. 33-34, 1959
(A], 1959, #8221)
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351. VENUS—BEOBACHTUNGEN IM FRUHJAHR 1959
(VENUS—OBSERVATIONS IN EARLY 1959)
Spangenberg, W. W.

Mitteilungen fiir Planetenbeobachter, v. 12, pp. 59-61, 1959
(AJ, #8227)

352. DICHOTOMIE DER VENUS IM NOVEMBER 1959
(DICHOTOMY OF VENUS IN NOVEMBER 1959)
Sandner, W,

Mitteilungen fiir Planetenbeobachter, v. 12, p. 62, 1959
(A, 1959, #8222)

General — 1960

353. A TV CAMERA TO CHECK TELESCOPE
ORIENTATION IN A SATELLITE
Bailey, N. R.
January 1960
Royal Aircraft Establishment, Farnborough, Great Britain
TM-GW 367
AD-233,646

A TV camera to observe star patterns for checking telescope
orientation in a satellite is considered. A camera with a 10 X
10 deg field of view should give reliable detection on seventh
magnitude stars and marginal detection on ninth magnitude.
Direct transmission of the signal is suggested, recording and
retransmission at lower speeds being unnecessary for the
satellite range considered. The data rate is one picture
every ten seconds. Full details of working parameters are
given, together with estimates of size, weight, and power
consumption.

354, SATELLITE ASTRONOMICAL TELESCOPES
Roman, N. G.
SMPTE, Journal of the, v. 69, no. 1, pp. 35-38, January 1960

The NASA program includes several projects designed to
obtain astronomical observations from satellites. Telescopes
with apertures up to at least 36 in. appear to be practical for
satellite use. Individually designed for particular spectral
regions and experimental objectives, the telescopes will be
based on photodetectors and electronic imaging devices
which will substitute for the camera and the human eye.
(AI/S, 1960, #20,351)

355. ON THE UTILIZATION OF LONG-FOCUS CAMERAS
FOR DETERMINING THE COORDINATES OF
FAINT ARTIFICIAL EARTH SATELLITES
Abele, M. K.

Astronomicheskii Zhurnal, v. 37, no. 1, pp. 140-145,
January-February 1960

The possibility of using long-focus cameras with a small
focal ratio for the purpose of photographing artificial Earth
satellites is considered. (AI/S, 1960, #22,254)




356. AMERICAN STANDARD METHODS OF DESIGNATING
AND MEASURING FOCAL LENGTHS AND FOCAL
DISTANCES OF PHOTOGRAPHIC LENSES
February 5, 1960
American Standards Association, Inc., New York, N.Y.

PH 3.35-1960 (revision of Z 38.4.21-1948, UDC 771.35)

This Standard covers those lenses intended for use with
very distant objects. The focal plane, the principal focus, the
equivalent focal length, the calibrated focal length, the front
focal distance, the back focal distance, the flange focal dis-
tance, and the front vertex, back focal distance are all defined,
and methods for their measurement are provided.

357. AXICONS AND THEIR USES
McLeod, J. H.
Optical Society of America, Journal of the, v. 50, no. 2,
pp. 166-169, February 1960

The most common axicon is a flat cone. A small source of
light on the axis of the cone is imaged into a line along a’por-
tion of the axis. In lenses the spot diagram has been useful
in evaluating image quality. In axicons a corresponding line
diagram where lines take the place of dots is useful. In gen-
eral, axicon instruments correspond to the usual optical
instruments. For example, an axicon may be used as an objec-
tive to form a telescope. The resulting axicon telescope may
be used in aligning machinery such as paper mills. Similarly,
an axicon autocollimator may be used to precisely set mirrors
perpendicular to a line. One form of axicon microscope has
been tried out for the special purpose of locating the position
of shiny surfaces without touching them. A most useful form
of optical aligner is the reflection cone axicon, used as a
straight edge. One example is a 6-in.-D reflecting cone with
maximum range of 40 ft and precision of five or six wave-
lengths over the entire range. Another example is a 5-in.-D
cone with a range of 10 ft and precisions of about 1 wave-
length. In this case the use of a suitable radius for the reflect-
ing surface had the effect of making the image brightness
substantially uniform over the 10-ft range. Photocell pickup
has been shown to be successful with very high precisions of
setting. This opens the way for automatic machine guiding to
very high precisions. (PA, 1960, #2232)

358. PLANETARY ASTRONOMY FROM

' SATELLITE-SUBSTITUTE VEHICLES
Strong, J., de Vaucouleurs, G. H., Zwicky, F.
March 1960
Air Force Missile Development Center,
Holloman AFB, N. Mex.
AFMDC-TR-60-6

This volume consists of thrce chapters. The first chapter,
by J. Strong, discusses the use of the balloon to carry a
differential fluxmeter through the atmosphere to measure
Earth radiation. It also is concerned with the use of a tele-
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scope for planet and Moon observation above atmospheric
interference and for the observation of the Sun and stars
without the effect of an atmospheric filter.

Chapter 2, by G. H. de Vaucouleurs, details the optical
and other technical problems of planetary astronomy, includ-
ing modern photographic methods. It also discusses the over-
all accuracy required in a great many of the conventional
problems of planetary astronomy.

Chapter 3, by F. Zwicky, invites attention to the value of
observation in the infrared spectral range from a location
where nearly all of the atmospheric water vapor is below the
observer. This chapter also points out the advantage of ex-
tremely high-altitude observation of natural and artificial
meteors. Instruments in the balloon could also be used to
study stellar scintillation and corpuscular or cosmic-ray phe-
nomena as a function of altitude. (AI/A, 1960, #2490)

359. ASTRONOMICAL OBSERVATION BY MEANS OF
HIGHLY SENSITIVE ELECTRONIC
LIGHT INTENSIFICATION
Gebel, R. K. H,, Devol, L., Wylie, L. R.
March 1960
Wright Air Development Division, Aeronautical Research
Laboratory, Wright-Patterson AFB, Ohio (in cooperation
with Wittenberg University, Springfield, Ohio)
WADC-TN-59-404, Report on Research on the Quantum
Nature of Light
AD-236,046

The advantages of observing and photographing celestial
bodies with a light amplifier that employs the closed circuit
television principle are explored. Special pickup tubes were
developed to insure optimum performance. The electrical
signals from the pickup tube are electronically amplified and
modified. The image is reproduced by a cathode ray tube and
photographs may be obtained from the screen of this tube.
The electronic amplification of the electrical signal permits light
intensification of 10° times. The modification of the signal
makes almost complete suppression of the background possi-
ble. It permits astronomical observations during the day and
also at night that are not possible with systems in which the
background cannot be suppressed. Photographs of celestial
bodies taken at the Weaver Observatory of Wittenberg: Uni-
versity are included.

360. BIG FUSED SILICA MIRROR MADE FOR
BALLOON FLIGHT
Missiles and Rockets, v. 6, no. 13, p. 30, April 4, 1960

The largest fused silica mirror in existence has been fabri-
cated by the Corning Glass Works for Project Stratoscope 2.
Project Stratoscope 2 will photograph solar and celestial bodies
above the turbulence of the Earth’s atmosphere through a
36-in. telescope. (AI/S, 1960, #21,550)
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361. TELEVISION CAMERAS FOR SPACE EXPLORATION
Mesner, M. H., Staniszewski, J. R.
Astronautics, v. 5, no. 5, pp. 36-37, 126-130, May 1960

Miniature television cameras will take a major role in
satellite and space probe reconnaissance, Moon exploration,
biological monitoring, and other space technologies. (AI/S,
1960, #21,847)

362. THE USE OF A VERY WIDE ANGLE CAMERA
FOR CATALOGUE WORK
Brouwer, D.
Astronomical Journal, v. 65, no. 4, pp. 228-229, May 1960

It is proposed to experiment with the use of cameras cover-
ing fields of 15 X 15 deg or 20 X 20 deg on 17 X 17 in.
plates for the measurement of the reference stars observed
with meridian circles. The object would be to smooth out the
errors in the reference system, reduce the number of meridian
circle observations, or make it possible to concentrate the
meridian circle observations on fewer stars. The flatness re-
quirements will be more severe than for plates covering smaller
fields. Also, the reduction may present new problems. (PA,
1960, #12,245)

363. THE APPLICATION OF MIRROR-LENS OBJECTIVES
FOR PHOTOGRAPHING ARTIFICIAL
EARTH SATELLITES
Yakovlev, N. V.
Astronomicheskii Zhurnal, v. 37, no. 3, pp. 550-554,
May-June 1960
(Translated from the Russian in Soviet Astronomy—AlJ,
v. 4, no. 3, pp. 523-527, November—December 1960)

Brief dimensional data and main optical characteristics of
a high-speed mirror-lens objective are given. The objective
makes possible the photographing of artificial Earth satellites
of the sixth magnitude on film with a sensitivity of about 500
lux-1 sec-. (AI/S, 1961, #30,350)

364. TELEVISION SYSTEM FOR STRATOSCOPE 1
Flory, L. E., Gray, G. W., Morgan, J. M., Pike, W. S.
Electronics, v. 33, no. 25, pp. 49-53, June 17, 1960

The stratoscope is a balloon-borne telescope for high-alti-
tude solar photography, and the television transmitter installed
in it is used to monitor the telescope so that the latter can be
controlled remotely by ground signals. A vidicon camera is
employed and as the rate of film exposure is 1/sec, the televi-
sion frame scanning rate is the same. The line-scanning rate,
however, is 500/sec without interlace. Under these conditions
a 200-kc bandwidth is adequate. Frequency modulation is
employed and the 225.7-Mc transmitter gives an output of
10 w. A four-element aerial of the turnstile type is provided.
The airborne and ground equipment, which is almost entirely
transistorized, is described in detail. (EEA, 1960, #8348)
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365. ON THE OBSERVATION OF UNRESOLVED
SURFACE FEATURES OF A PLANET
Isaacs, J. D., Tyler, J. E.
Astronomical Society of the Pacific, Publications of the,
v. 72, pp. 159-166, June 1960

Models of planetary surfaces, incorporating three basic
types of idealized terrestrial relief features, are used in an
attempt to obtain from carefully planned observing programs
reliable quantitative data for those major planets and asteroids
that have recognizable surface features. Some specific prob-
lems related to the observation of the planet Mars are dis-
cussed in the light of these idealized results. (PA, 1961,
#1631)

366. THE STROTOSCOPE I TELEVISION SYSTEM
Flory, L. E., Gray, G. W., Morgan, J. M., Pike, W. S,
RCA Review, v. 21, no. 2, pp. 151-169, June 1960

Stratoscope 1 is a balloon-borne astronomical telescope de-
signed for solar photography. When aloft, the telescope is
remotely operated by radio command signals transmitted from
a control station on the ground. A special television system
was developed to assist in aiming and focusing Stratoscope 1.
This equipment is comprised of a camera and transmitter on
the telescope and a ground receiver driving several monitors.
It permits the astronomers at the ground control station to aim
and focus the telescope visually by inspection of the televi-
sion monitors. The use of this technique significantly increases
the yield of useful photographs obtained. (EEA, 1960, #6476)

367. X-RAY PHOTOGRAPHS OF SUN
Blake, R. L., Unizker, A. E., Friedman, H.
June 1960
Office of Naval Research, Naval Research Laboratory,
Washington, D.C.
Monthly NRL Progress Report, pp. 14-15
(Also available as OTS: PB-161,282, U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

Photographs of the Sun in soft X-ray emission, less than 60
A, were taken by a pinhole camera flown on April 19, 1960
in an Aeobee-Hi rocket which reached a peak altitude of 130
miles. A photograph shows coronal brightness and intense
sources which appear to originate in the photosphere of the
Sun, but are in reality in the corona directly over the disk of
the Sun. A schematic diagram of the camera is given. (EI,
1960)

368. RCA PROPOSES MANEUVERING SATELLITE-
CHASING CAMERA
Missiles and Rockets, v. 7, no. 1, p. 38, July 4, 1960
(Al/S, 1960, #22.296)

369. THE ELECTRONIC CAMERA, ITS INSTALLATION,
AND RESULTS OBTAINED WITH THE 120-INCH
REFLECTOR OF THE LICK OBSERVATORY
Lallemand, A., Duchesne, M., Walker, M. F.
Astronomical Society of the Pacific, Publications of the,

v. 72, pp. 268-287, August 1960
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Tests of the Lallemand electronic camera made during
September—October 1959 at the focus of the Lick Observatory
36-in. refractor, and the 120-in. coudé spectrograph are re-
ported. A detailed description is given of main and ancillary
equipment used for the tests, together with an account of the
principal results obtained. For direct photography at the 36-in.
telescope, the limiting stellar magnitude obtained with a
45-min. exposure was 18m.0, using a narrow-cut Schott OG 1
filter. Loss of contrast caused by enhanced sky background
was negligible for exposures up to 72 min. The spectrographic
tests with the 120-in. instrument showed that the electronic
camera can secure adequate records of spectra so faint that
conventional methods would fail to yield a satisfactory result.
The present equipment may be used, without further modifi-
cation, for spectrographic observations of stars down to 14m,0

(pg). (PA, 1961, #2591)

370. OUTER SPACE PHOTOGRAPHY FROM YOUR
BACK YARD
Paul, H.
Modern Photography, v. 24, pp. 58-63, September 1960
(ASGT, 1960)

371. OPTICAL SYSTEMS WITH HIGH
RESOLVING POWER
Kartashev, A. 1.
Optika i Spektroskopiya, v. 9, no. 3, pp. 394-398,
September 1960
(Translated from the Russian in Optics and Spectroscopy,
v. 9, no. 3, pp. 204-206, September 1960)

Two new imaging systems, a dispersion type (similar to
television systems) and an interference type, are described.
An object is placed between two spectrographs or two inter-
ference wedges, and the resultant resolving power is much
higher (10-20 times) than that obtainable with the usual
optical systems. (PA, 1961, #2847)

372. A MINIATURE PHOTOGRAPHIC CAMERA FOR
SPACE PROBE INSTRUMENTATION
Stuart, J. L.
October 28, 1960
Jet Propulsion Laboratory, California Institute of
Technology, Pasadena
TR 34-137

A camera has been developed for possible use in future
space experiments. It is a 3-Ib pressurized container capable
of photographing an object and of processing, scanning, and
telemetering the image in the form of a telemetry code. Infor-
mation is recorded on Tri-X which is processed in a mono-
bath solution. After a short period the film is scanned by an
optical densitometer, The information from the densitometer
is contained in 200 scan lines, each of which has 1000 ele-
ments. Each element is capable of storing up to 10 gray levels.
Total power consumption of the camera is 100 Mw. Two
ground receivers and techniques used in recovering the tele-
metered signal are described. (AI/A, 1960, #3010)
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373. A COMPARISON OF THE PHOTOGRAPHIC
DETECTIVITIES ATTAINABLE WITH AND
WITHOUT ELECTRONIC LIGHT INTENSIFICATION
Gebel, R. K. H., Devol, L.

October 1960

Wright Air Development Division, Aeronautical Research
Laboratory, Wright-Patterson AFB, Ohio

ARL TR 60-315, Report on Research on the Quantum
Nature of Light

AD-249,415

A comparative mathematical analysis is made regarding the
limits of performance of the closed circuit television-type
optical amplifying system and of conventional methods. These
systems are used to obtain and observe photographs of faint
celestial bodies having a magnitude comparable to that of
the sky background. Primary attention is given to the cases
in which detection is accomplished by visual observation of
a photograph, but the potentialities of electronic counting of
the developed grains in a photographic emulsion are also
considered. When using either conventional photography or
photography aided by an image converter, the contrast be-
tween the celestial body and background, necessary for visual
discrimination, is determined by the photographic emulsion
or the limitations of the human eye, and an optimum exposure
time exists. With the closed circuit television system the in-
strumental and sky backgrounds can be suppressed electroni-
cally. The brightness of the image of the celestial body then
increases as the exposure time, but the brightness of the re-
maining background fluctuations, being statistical in nature,
increases only as the square root of the time. Thus, as long as
the device is capable of effective storage and integration of
the electronic charge image, the contrast increases as the
square root of the exposure time, and the ability to detect in-
creases also.

374. COMBINED SCHMIDT TELESCOPES
Vandekerkhove, E.
Observatory, v. 80, pp. 200-202, October 1960

A Schmidt camera which is convertible to a Cassegrain tele-
scope, based on a 120-cm-D f/1.75 primary mirror, is de-
scribed. The Schmidt aperture ratio is /2.5 and the Casse-
grain is f/5.5, converting to /10 with a Barlow lens. (PA,
1960, #2587)

375. TELEVISION TECHNIQUE IN ASTRONOMY
(TELEVISIONNAYA TEKHANIKA ASTRONIMII)
Koprovich, N. F.

November 1, 1960

Joint Publications Research Service, Washington, D.C.
JPRS-5990, CSO: 5160-W

(Also available as OTS: 60-41,727, U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

The possibility of using television apparatus for astronomic
observations is considered. This brochure is intended for radio
amateurs interested in problems concerning different applica-
tions of radio-electronics.
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376. LIGHT AMPLIFICATION AND ITS USEFULNESS IN
ASTRONOMICAL OBSERVATIONS
Gebel, R. K. H.
November 1960
Wright Air Development Division, Aeronautical Research
Laboratory, Wright-Patterson AFB, Ohio
WADC-TN-59-290, Report on Research on the Quantum
Nature of Light
AD-249,692

Some limitations in detecting extragalactic nebulas when
using conventional photographic emulsions are investigated.
The applicability of the present state of the art in light ampli-
fication, using the closed circuit television system, for detect-
ing such nebulas is analyzed. The possible use of the latter
system for Mars observations is discussed.

377. SPACE RECONNAISSANCE
Sandefur, K. L.
Aero/Space Engineering, v. 19, no. 11, pp. 28-31,
November 1960

The capabilities and limitations of image-forming sensors
(photography, infrared, television, “passive radar,” and radar)
which can be used in reconnaissance are presented. Briefly
discussed are nonimage-forming reconnaissance devices. It is
concluded that photography is the most practical available
technique for space reconnaissance. Areas of special concern
in photography, ie., shape and contrast of target, ground
resolution, scale, aperture and equipment size, and parameter
curve, are outlined.

378. AN INTERIM TELEVISION ACQUISITION AND
AUTOMATIC TRACKING CONFIGURATION
TELESCOPE
Manning, W. H., Jr., Poulsen, A. S.

November 1960

Air Force Missile Test Center, Patrick AFB, Florida
AFMTC TR 60-25

AD-289,195

379. A CELESTIAL MOVING TARGET INDICATOR
(Presented at the AAS Sixth National Annual Meeting,
New York, N.Y., January 18-21, 1960)
Dubner, H. (ACF Industries, Avion Division, Paramus, N.J.)
1960
American Astronautical Society, Inc., New York, N.Y.
Paper 60-19

A celestial moving target indicator technique is described
which supplies an electrical processing analog to the photo-
processing technique where short observation intervals are
required. (AI/A, 1960, #2454)
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380. SPACE-BORNE SPACE SURVEILLANCE
Rosenfeld, A.
In “Transactions of the Fifth National Symposium on
Space Electronics and Telemetry, Washington, D.C.,
September 19-21, 1960,” Paper 5.5
Institute of Radio Engineers, Inc., New York N.Y., 1960

A method of optical space surveillance in which objects
detected against star field background can be automatically
located and tracked is described. A space-borne television
camera continually scans the sky and looks for objects of
interest.

381. PHOTOGRAPHY AS A MEANS FOR THE
OBSERVATION OF ARTIFICIAL EARTH SATELLITES
Guntzel-Lingner, U.

Die Fotografie, v. 14, no. 7, pp. 259-260, 279281, 1960
(Translation available as OTS: 61-20,057, U.S. Dept. of
Commerce, Office of Technical Services, Washington, D.C.)

382, RECONNAISSANCE—RADIO, RADIATION,
INFRARED, AND OPTICAL
Pulling, B. S. :
1960 IRE International Convention Record, pt. 5, v. 8,
pp. 270-272, 1960

Practical space communications are considered and the
requirements illustrated briefly.

383. INFORMATIONAL CONSIDERATIONS IN THE
DESIGN OF ASTRONOMICAL SPECTROGRAPHS
Linfoot, E. H.

Royal Astronomical Society, Monthly Notices of the,
v. 121, no. 1, pp. 115-122, 1960

The problem of designing spectrographs so as to maximize
their information rate on random low-contrast spectral distri-
butions is considered. It is shown how spectrographs can be
discussed within the general framework of Fourier optics. The
effects of optical aberrations, of photographic spread and gran-
ularity, and of variation of slit width are briefly considered,
and the implications of the band-limitedness of optical images
in the problem of allowing for instrumental bandwidth are
pointed out. An approximate expression for the information
rate is obtained in the special case of an aberration-free spec-
trograph. (PA, 1960, #18,585)

384. THE ACTUAL POSSIBILITIES OF ELECTRONIC
PHOTOGRAPHY (Presented at the Galactic and
Extragalactic Research and Electronic Photography
Conference—Colloques Internationaux du Centre
National de la Recherche Scientifique No. 95, Paris, France,
June 30-July 3, 1959)

Lallemand, A., Duchesne, M., Wlerick, G., Augard, R.,
Dupre, M. F.

Annales d’Astrophysique, v. 23, no. 3, pp. 320-330, 1960
(in French)
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Results achieved by the electronic camera as an astronomi-
cal instrument indicate a gain in sensitivity of 1000 to 10,000
in comparison with ordinary photography, if the plate is re-
duced by counting the trails of the photoelectrons. Micro-
photometric measurements give further gains of 50 to 100.
Contrast and definition of the images are also definitely im-
proved. (PA, 1960, #18,591)

385. SOME RESEARCH INTO THE GRADUAL
DEVELOPMENT OF ELECTRONIC PHOTOGRAPHY
(Presented at the Galactic and Extragalactic Research and
Electronic Photography Conference—Colloques
Internationaux du Centre National de la Recherche
Scientifique No. 95, Paris, France, June 30—July 3, 1959)
Fehrenbach, C.

Annales d’Astrophysique, v. 23, no. 3, pp. 335-343, 1960
(in French)

The possibilities of the sensitivity and contrast of the elec-
tronic camera, especially when it is associated with various
spectrographs, is considered. The proposed use for the camera
is in the study of Type II stellar populations, interstellar cal-
cium lines, line profiles, and the rotation and expansion of
galaxies. (PA, 1960, #18,592)

386. PLANETARY SPECTRA FROM BALLOONS
Strong, J.
In “Recent Advances in Astro-Geophysics,” Proceedings of
a topical symposium based on lectures delivered at the
Summer Conference for College Professors of Physics and
Astronomy, Georgetown University, Washington, D.C.,
August 1-24, 1960, pp. 51-52
Thekaekara, M. P., Editor
Georgetown University, Georgetown College Observatory,
Washington, D.C., 1960
Monograph 14
(AJ, 1960, #1339)

Jupiter — 1960

387. HIGH-DISPERSION SPECTRA OF JUPITER
Kiess, C. C., Corliss, C. H., Kiess, H. K.
Astrophysical Journal, The, v. 132, no. 1, pp. 221-231,
July 1960

In May 1957 the spectrum of Jupiter was photographed
with concave gratings of high dispersion at the Slope Observa-
tory on Mauna Loa. The spectrograms covered the region
from 3600 to 8900 A. Tables are presented listing the wave-
lengths and estimated intensities of lines that comprise the
structures of the ammonia bands at 6450 and 7900 A, and of
the methane bands at 6200, 7250, 8420, and 8620 A. In the
infrared, four lines of the (3, 0) band in the quadrupole rota-
tion-vibration spectrum of H, were measured. In the violet
and ultraviolet regions of the planet’s spectrum a continuous
absorption was recorded that closely resembles the continuous
absorption of the nitrogen tetroxide molecule.
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388. LA PLANETE JUPITER EN 1959 (THE PLANET
JUPITER IN 1959)
Hémeret, J.-L.
U'Astronomie, v. 74, pp. 27-30, 1960
(AJ, 1960, #8617)

389. JUPITER—BEOBACHTUNG (OBSERVATION
OF JUPITER)
Sandner, W,
Veroffentlichungen der Urania-Sternwarte, Vienna, no. 3,
p. 51, 1960
(AJ, 1960, #8633)

390. JUPITER EM 1959 (JUPITER IN 1959)
Muniz Barreto, L., de Freitas Mourao, R. R.
Observatorio Nacional, Publicacoes Do Servigo Astronomico,
Rio de Janeiro, no. 11, 1960
(AJ, 1960, #8601)

391. JUPITER IN 1959: SECOND INTERIM REPORT
Budine, P. W.
Strolling Astronomer, v. 14, pp. 34-43, 1960
(AJ, 1960, #8607)

392. THE 1958-59 APPARITION OF JUPITER,
FINAL REPORT
Budine, P. W,
Strolling Astronomer, v. 14, pp. 66-80, 1960
(AJ, 1960, #8608)

393. LE OSSERVAZIONI VISUALI DI GIOVE
(VISUAL OBSERVATIONS OF JUPITER)
Tronfi, A.

Coelum, v. 28, pp. 137-141, 1960

Some practical suggestions are made concerning the visual
observation of Jupiter. The possibility of using small instru-
ments is examined, and a few formulas are presented in
graphic form. (AJ], 1960, #8639)

394, OBSERVATIONS OF THE PLANETS JUPITER
AND SATURN IN 1960
Botham, J. H.
Astronomical Society of Southern Africa, Monthly Notes
of the, v. 19, no. 11, pp. 175-177, 1960

Estimated brightness values (visual and photographic) are
given for major features of the two planets. The observations
were made with the 9-in. Grubb refractor of the Union Ob-
servatory, Johannesburg, from February to September 1960.
(PA, 1961, #4193)

395. THE LOCATION OF THE BANDS AND DETAILS
ON JUPITER, 1957
Zvetkov, V. L.
Vsesoiuznoe Astronomo-Geodezicheskoe Obshchestvo
Biulleten, no. 27, pp. 20-26, 1960 (in Russian)
(AJ, 1960, #8644)
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396. THE LOCATION OF BANDS AND DETAILS ON
JUPITER, 1958
Rutkovskaya, M. J.
Vsesoiuznoe Astronomo-Geodezicheskoe Obshchestvo
Biulleten, no. 28, pp. 37-41, 1960 (in Russian)
(AJ, 1960, #8631)

397. INTENSITATS-SCHATZUNGEN VON JUPITER-DETAIL
1960 (INTENSITY ESTIMATES OF JUPITER
DETAILS 1960)

Sandner, W.
Mitteilungen fiir Planetenbeobachter, v. 13, pp. 70-71, 1960
(AJ, 1960, #8632)

Mars — 1960

398. SOME NOTES ON THE ORIGIN OF THE COLOUR
OF THE MARTIAN DESERTS
French, H.

British Astronomical Association, Journal of the,
v. 70, no. 3, pp. 136-138, March 1960

Terrestrial geology is applied to the analysis of color of
Martian deserts. Oxidation of ferrous oxide (black) yields
ferric oxide (mineral hematite) which is brick-red in color.
In the presence of water or water vapor, ferric oxide becomes
hydrated to ferric hydroxide (mineral limonite) which is
buffish yellow. Mixed ferric oxide and ferric hydroxide rocks
would yield the orange-red color observed.

399. OBJECTIVE: PHOTOS OF MARS
Electronics, v. 33, no. 21, p. 49, May 20, 1960

The Massachusetts Institute of Technology’s interplanetary
space probe which would collect data from Mars is discussed.
(AI/S, 1960, #21,953)

400. MARS THROUGH COLOUR FILTERS, 1958
Heath, A. W., Robinson, J. H., Firsoff, V. A.
British Astronomical Association, Journal of the,
v. 70, no. 6, pp. 270-272, August 1960

A description and illustrations of observations are presented.

401. GETTING ACQUAINTED WITH ASTRONOMY
Sky and Telescope, v. 20, no. 5, pp. 277-278, November 1960

A brief summary of data concerning the planet Mars is
given. (AI/S, 1960, #23,404)

402. WIENER MARSBEOBACHTUNGEN 1956
(OBSERVATIONS OF MARS MADE IN VIENNA, 1956)
Riehs, A.

Monatsschrift fiir Osterreichs Amateurastronomen—Der
Sternenbote, v. 3, pp. 32-33, 1960
(AJ, 1960, #8442)

403. DER JAHRESZEITLICHE RUCKGANG DER
MARSPOLKAPPEN (THE SEASONAL
RETROGRESSION OF MARS’ POLAR CAPS)

48

Monatsschrift fiir Osterreichs Amateurastronomen—Der
Sternenbote, v. 3, p. 107, 1960
(A], 1960, #8471)

404. MARS
Urania, Copenhagen, v. 17, pp. 92-93, 1960
(A], 1960, #8474)

405. RESULTS OF MARS OBSERVATION IN
CZECHOSLOVAKIA DURING THE OPPOSITION
1958-1959

%adil, J.

RiSe Hodzd, v. 41, pp. 86-91, 1960 (in Czechoslovakian

with French references)

(AJ, 1960, #8444)

406. OBSERVATIONS OF THE PLANET MARS DURING
THE OPPOSITION 1958-1959
Sadil, J.
Ride Hvézd, v. 41, pp. 112-114, 1960 (in Czechoslovakian)
(A], 1960, #8445)

407. L’OBSERVATION DE LA PLANETE MARS EN 1958
(OBSERVATION OF THE PLANET MARS IN 1958)
U Astronomie, v. 74, pp. 336-341, 1960
(AJ, 1960, #8461)

408. OBSERVATIONS PHYSIQUES DE MARS
(PHYSICAL OBSERVATIONS OF MARS)
U Astronomie, v. 74, p. 342, 1960
(AJ, 1960, #8462)

409. OBSERVATIONS PHYSIQUES DE MARS
(PHYSICAL OBSERVATIONS OF MARS)
I'Astronomie, v. 74, p. 474, 1960
(AJ, 1960, #8463)

410. CONSIDERAZIONI SUI CAMBIAMENTI STAGIONALI
DI COLORI DELLE MACCHIE DI MARTE
(THE SEASONAL CHANGES IN COLOR OF THE
MARTIAN BANDS)
Ruggieri, G.
In “Societa Astronomica Italiana. Atti del Convegno
Astronomico di Padova—Asiago Ottobre 1959,” pp. 73-79
Industria Grafica, Milan, Italy, 1960
(AJ, 1960, #8443)

411. ON THE EXISTENCE OF COLOUR-PHASE
RELATION FOR MARS
Sharonov, V. V.
Astronomicheskii Tsirkuliar, no. 208, p. 11, 1960
(in Russian)

Between October 18, 1958 and April 16, 1959, only minor
color changes appeared as a function of phase angle. No
distinct relationship to phase exists. (AJ, 1960, #8452)
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412.

413.

414.

415.

416.

417.

418.

419.

420.

THE CONTRASTS BETWEEN “SEA-LAND” AND
“EDGE-CAP” [POLAR] ON MARS, 1956 AND 1958
Dluzhnevskaya, O. B.

Vsesoiuznoe Astronomo-Geodezicheskoe Obshchestvo
Biulletin, no. 27, pp. 10~14, 1960 (in Russian)

(AJ, 1960, #8413)

PHOTOGRAPHS OF MARS
Strolling Astronomer, v. 14, p. 190, 1960
(A], 1960, #8473)

DE POOLKAPPEN VAN MARS: SNEEUW OF RIJP?
(THE POLAR CAPS OF MARS: SNOW ON RIME?)
Jansen, A. G.

Hemel en Dampkring, v. 58, pp. 29-34, 1960

(AJ, 1960, #8423)

REMARKS ON MARS AND VENUS

de Vaucouleurs, G. H.

In “The Exploration of Space,” Proceedings of the Sympo-
sium on Space Physics, Washington, D.C., April 29-30, 1959,
pp. 94-99

Jastrow, R., Editor

The Macmillan Company, New York, N.Y., 1960

(AJ, 1960, #1316)

ON THE ORIGIN OF THE COLOUR OF THE
MARTIAN DESERTS

Saheki, T.

Heavens, v. 41, pp. 242-244, 1960 (in Japanese)
(AJ, 1960, #8448)

SIND DIE “GRUNEN” GEBIETE AUF DEM MARS
WIRKLICH GRUN? (ARE THE “GREEN” REGIONS
ON MARS REALLY GREEN?)

Schmidt, 1.

Weltraumfahrt, Zeitschrift fiir Astronautik und
Raketentechnik, v. 11, pp. 9-11, 1960

(A], 1960, #8455)

VISUAL OBSERVATIONS OF MARS IN 1958

de Freitas Mouriao, R. R.

Mitteilungen fiir Planetenbeobachter, v. 13, pp. 8-9, 1960
(AJ, 1960,#8437)

MARS IN OPPOSITION 1960, DEZEMBER 30¢ (MARS
IN OPPOSITION, DECEMBER 30, 1960)

Mitteilungen fiir Planetenbeobachter, v. 13, p. 62, 1960

(AJ, 1960, #8465)

ERSTE BEOBACHTUNGSMELDUNG VON MARS
(FIRST OBSERVATIONAL REPORTS OF MARS)

Mitteilungen fiir Planetenbeobachter, v. 13, p. 74, 1960
(AJ, 1960, #8466)
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421. MARS AS AN ASTRONOMICAL OBJECTIVE
Hess, S. L.
1960
Florida State University, Tallahassee
Paper

This paper includes the following topics: general descrip-
tion; the surface; the atmosphere; the vertical variation of
temperature, pressure and density; the Martian stratosphere;
the blue haze; general considerations of a space-observation
program; observations from Earth; observations from Earth
satellite; and observations from space probes. (AI/A, 1961,
#4600)

422. OBSERVATIONS DE MARS EN 1958 (OBSERVATIONS
OF MARS IN 1958)
de Saussure, M.
Orion, Bulletin de la Société Astronomique de Suisse,
Schafthausen, v. 5, pp. 668-669, 1960
(AJ, 1960, #8451)

423. REPORT OF MARS OBSERVATIONS DURING THE
1958 OPPOSITION
ON THE GENERAL CIRCULATION OF THE
MARTIAN ATMOSPHERE
PLANISPHERE OF MARS WITH THE LIST OF THE
NAMES OF ITS SURFACE MARKINGS
Miyamoto, S., Matsui, M., Ebisawa, S.
1960
Kyoto, University of, Institute of Astrophysics and Kwasan
Observatory, Japan
Contributions 87, 88, 89

A general description of the surface markings and clouds
observed during the 1958 opposition is given. The pattern of
general circulation of the Martian atmosphere in the equinoc-
tial season was derived from these data and compared with
those obtained in 1956 for southern summer and with the
terrestrial case. This pattern was found to be similar to that
of the Earth’s atmosphere and considerably different from the
1956 pattern, as was expected theoretically.

Mercury — 1960

424, THE PLANETS—MERCURY—II
Sky and Telescope, v. 19, no. 5, p. 275, March 1960

The surface features of Mercury and the best observation
times are discussed. (AI/S, 1960, #20,878)

425. MERKUR IN OSTLICHER ELONGATION (MERCURY
IN EASTERN ELONGATION)
Frisch, R.
Nachrichtenblatt der Vereinigung der Sternfreunde, Berlin,
v. 9, pp. 66-67, 1960
(Al, 1960, #8201)

426. INTERIM REPORT ON MERCURY IN 1958 AND 1959
Gaherty, G., Jr.
Strolling Astronomer, v. 14, p. 96, 1960
(A], 1960, #8202)

49



JPL LITERATURE SEARCH NO. 490

ASTRONOMICAL PHOTOGRAPHY

Moon — 1960
427. IN FOCUS

Ashbrook, J.
Sky and Telescope, v. 19, no. 3, p. 151, January 1960

The Yerkes Observatory photograph of the lunar Sea of
Serenity and its surroundings, which was taken with the 40-in.
refractor by G. W. Ritchey around 1901, is described and
analyzed. (AI/S, 1960, #20,318)

428. OBSERVING THE MOON—BESSEL
Sky and Telescope, v. 19, no. 3, pp. 169-170, January 1960

Bessel, the largest crater of the major lunar sea, Mare Ser-
enitatis, is described. (AI/S, 1960, #20,317)

429. TELEVISION AND LUNAR EXPLORATION
Spaulding, S.
SMPTE, Journal of the, v. 69, no. 1, pp. 39—43, January 1960

Television techniques are planned to aid in lunar surface
exploration, with emphasis on obtaining high-resolution pic-
tures from an impacting probe. A television link back to Earth
will permit controlled soft-landings on the Moon and subse-
quent surface examinations. The optics, the television, and the
communications parameters are considered. (AI/S, 1960,
#20,323)

430. THE OTHER SIDE OF THE MOON
Moore, P.
British Astronomical Association, Journal of the,
v. 70, no. 1, pp. 60-62, January 1960

The significant features of the “backside” of the Moon, as
seen in Russian photographs, are described.

431. THE LUNAR STRAIGHT WALL
Ashbrook, J.
Astronomical Society of the Pacific, Publications of the,
v. 72, no. 424, pp. 55-58, February 1960

The observations, made visually with a 6-in. reflector on
seven nights in 1957-1959, consisted of estimates of shadow
length in terms of the diameters of neighboring craters.
(AI/S, 1960, #22,514)

432. ARMY WORKING ON MOON MAP BETTER THAN
SOME OF EARTH
Missiles and Rockets, v. 6, no. 14, p. 16, April 11, 1960

The Army Map Service announces plans to produce a
map of the Moon that will give “the first to set foot on the
Moon better maps than are in existence now for many of the
remote parts of the Earth.” (AI/S, 1960, #21,316)

433. OBSERVING THE MOON-BURG AND LACUS MORTIS
Herring, A. K.
Sky and Telescope, v. 19, no. 6, p. 357, April 1960
(Al/S, 1960, #21,320)
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434. A SYSTEM FOR LUNAR PHOTOGRAPHY AND DATA
TRANSMISSION
Scull, J. R.
May 28, 1960
Jet Propulsion Laboratory, California Institute of
Technology, Pasadena
TR 34-142
AD-247,440

At the time the first U.S. lunar photographic vehicle was
being developed, data from Explorer 4 indicated the presence
of high intensity ionizing radiation surrounding the Earth.
As a result, an alternate approach was developed, using a
slow scan vidicon television camera in conjunction with
2000:1 bandwidth compression by means of a special 650-gm
low power tape recorder. The performance of the prototypes
along with the engineering philosophy which led to their
development is presented in some detail. Special attention is
given to the development of methods for generating, storing,
and transmitting video information over long distances using
low power and subaudio bandwidths.

435. THE EXPLORATION OF THE MOON
Jastrow, R.
Scientific American, v. 202, no. 5, pp. 61-69, May 1960

The programs of scientific exploration and their use in the
investigation of the solar system historical record are reviewed
in simple terms. (PA, 1962, #15,309)

436. HOW GOOD IS THE LUNIK III PHOTOGRAPHY?
Davies, M. E.
Astronautics, v. 5, no. 5, pp. 28-29, 112-113, May 1960

A selection of full-moon lighting indicates that the objective
was to record maximum area without particular regard to
quality. Ground resolution, estimated from a close study of
the photographs, is about 30 miles. (AI/S, 1960, #21,678)

437. THE FIRST RESULTS OBTAINED FROM PHOTO-
GRAPHS OF THE INVISIBLE SIDE OF THE MOON
Barabashov, N. P., Lipskii, Yu. N.

Soviet Physics—Doklady, v. 4, no. 6, pp. 1165-1169,
May-June 1960
(Al/S, 1960, #22231)

438. STUDIES IN LUNAR TOPOGRAPHY, VIII. A CATA-
LOGUE OF MEASURED HEIGHTS IN THE
REGIOMONTANUS AND HELL PLAIN REGION
OF THE MOON
Turner, G.

June 1960

Manchester University, Department of Astronomy,

Great Britain

Technical Scientific Note 8, AFCRL-TN-60-831,

AF 61(052)-168

AD-267,981

(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)
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A catalog is presented of measured relative heights in the
region of the Moon around the craters Regiomontanus, Pur-
bach, and the Hell Plain. The coordinates of the tip of the
measured shadows are given in each case, and the method
of their computation is described. Quoted for this region are
510 measures of 209 points.

439. HORIZONTAL AND VERTICAL CONTROL FOR
LUNAR MAPPING. PART I: METHODS
Marchant, M. Q.
August 1960
Army Map Service, Washington, D.C.
TR 29
AD-262,889
(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)

The methods used at the Army Map Service for the deter-
mination of first- and second-order lunar control are presented.

440. PROJECT LAMP
Aircraft & Missiles, v. 3, no. 9, p. 86, September 1960

The Lunar Analysis and Mapping Program (LAMP), di-
rected by the Army Corps of Engineers, is planning detailed
studies of the lunar surface in an attempt to produce accurate

lunar topographic maps. (AI/S, 1960, #22,763)

441. THE MOON AND ITS SURFACE
(Translated from Pravda Ukrainy, no. 214, p. 1,
September 15, 1959)
Portsevskii, K.
October 24, 1960
U.S. Department of Commerce, Office of Technical Services,
Washington, D.C.
OTS: 61-23,461, MCL-411

Accumulated data from years of astronomical observations
of the Moon are reviewed. The lunar surface and various
geographical characteristics are described. (AI/A, 1963,
#71,471)

442, RESEARCH ON LUNAR PHOTOMETRIC AND
TOPOGRAPHIC ANALYSIS
Kopal, Z.
October 1960
Manchester University, Department of Astronomy,
Great Britain
Final Technical Report, AFCRL-650, AF 61(052)-168,
AF 61(052)-380
AD-268,126
(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)

The development is reported of methods for lunar cine-
photography, which should record the growth and diminution
of shadows cast by the lunar mountains and other formations
on the surrounding landscape during sunrise or sunset on the

ASTRONOMICAL PHOTOGRAPHY

Moon, the measurements of which by suitable microphoto-
metric methods could lead to a determination of heights of the
shadow-casting obstacles, essentially by triangulation. Test
results show that the shadow technique permits determination
of relative altitudes of lunar mountains within the errors of
less than 10 m at the center of the apparent lunar disk, grow-
ing proportionally toward the limb. Selenographic positions
can be measured on negatives with a precision of the order of
1 ft in either selenographic coordinate. The errors inherent
in such positions constitute, in fact, also the principal source
of errors affecting the computed heights. It is expected that
both sources of error will be appreciably reduced in further
development of the work. There appear to be no steep slopes
on the Moon, of sizes larger than a few kilometers, which
would be inclined to the horizontal direction by more than
10 deg.

443. RECENT STUDIES OF THE KNOWN PHYSICAL
CHARACTERISTICS OF THE MOON AND THE
PLANETS
Kiess, C. C., Birney, D. S.

December 1960

Georgetown University, Georgetown College Observatory,
Washington, D.C.

Monograph 15, AFCRL-TN-60-666

The more recent literature concerning the known character-
istics of the Moon, Venus, Mars, and Jupiter is described in
this supplement to a summary which was published in July
1958 and abstracted in Astronautics Information Abstracts,
v. 2, no. 1-3, January-March 1960. (AI/A, 1963, #71,183)

444. A METHOD FOR STUDYING THE REVERSE SIDE
OF THE MOON AND OBTAINED RESULTS
Lipskii, Yu. N.

Astronomicheskii Zhurnal, v. 37, no. 6, pp. 1043-1052,
November—December, 1960

(Translated from the Russian in Soviet Astronomy—A],
v. 4, no. 6, pp. 976-989, May—June 1961)

The reverse side of the Moon was photographed with a
camera equipped with two objectives having focal lengths of
20 and 50 cm. Photographs were taken during a 40-min period
at distances of 65,200 to 68,400 km from the center of the
Moon. The film was developed, fixed, and dried, and the
image transmitted to Earth in the form of electrical signals
whose variation corresponded to the varying transparency of
the negative along the line being scanned. Signals were modu-
lated before transmission to reduce interference along the
line of propagation. Earth-based stations transcribed the sig-
nals onto magnetic tape, then demodulated and recorded them
by a variety of devices. This paper discusses only the photo-
graphic recorder which reproduced the images on 35-mm
film and the magnetic recorder which registered the images on
magnetic tape. The method used for studying these photo-
graphs is described, and some of the results obtained are given.
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445. THE COLOUR OF THE BRIGHT RAYS ON THE
LUNAR SURFACE
Radlova, L. D.
Astronomicheskii Zhurnal, v. 37, no. 6, pp. 1053-1055,
November-December 1960
(Translated from the Russian in Soviet Astronomy—A]J,
v. 4, no. 6, pp. 990-992, May—June 1961)

The color distribution along some bright rays, belonging to
the systems of the craters Tycho, Copernicus, and Kepler, was
studied by methods of visual and photographic colorimetry.
For some rays a very insignificant variation of color along the
ray is found. However, the detected differences in color are
within the limits of errors of measurements and therefore it
can be assumed that in the mean the layer of the bright rays
is of the same color as the surrounding background of the
lunar surface. (PA, 1961, #18,029)

446. LUNAR CARTOGRAPHY
Arthur, D. W, G.
Sky and Telescope, v. 20, no. 6, pp. 320-324,
December 1960

A brief history of mapping of the lunar surface is presented.

(AL/S, 1960, #23,420)

447. SOME CURRENT PROBLEMS OF LUNAR
TOPOGRAPHY
Kopal, Z.
In “Recent Advances in Astro-Geophysics,” Proceedings of
a topical symposium based on lectures delivered at the
Summer Conference for College Professors of Physics and
Astronomy, Georgetown University, Washington, D.C.,
August 1-24, 1960, pp. 1123-1131
Thekaekara, M. P., Editor
Georgetown University, Georgetown College Observatory,
Washington, D.C., 1960
Monograph 14
(Also available as Astronomical Contribution 78,
Manchester University, Great Britain, 1960)
(AJ, 1960, #1339)

448. PHOTOGRAPHIC OBSERVATIONS OF THE MOON
IN KASAN
Risvanov, N. G.
Astronomicheskii Tsirkuliar, no. 213, pp. 2-3, 1960
(in Russian)
(AJ, 1960, #8367)

449. TOTAL LUNAR ECLIPSE OF SEPTEMBER 5, 1960
Chistiakov, V. F.
Astronomicheskii Tsirkuliar, no. 216, pp. 4-6, 1960
(in Russian)
(A], 1960, #83,110)

450. FOTOGRAFIAS LUNARES CON PEQUERNOS
INSTRUMENTOS (LUNAR PHOTOGRAPHS WITH
SMALL INSTRUMENTS)

Barangé, A.
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Urania. Revista de Astronomid y Ciencias Afines, Barcelona,
v. 45, pp. 35-39, 1960
(A], 1960, #8306)

451. SOBRE LA NATURALEZA DE LA CORTEZA LUNAR
(ON THE NATURE OF THE LUNAR CRUST)
Suné Coma, E.
Urania. Revista de Astronomid y Ciencias Afines, Barcelona,
v. 45, pp. 65-100, 1960
(AJ, 1960, #8383)

4352. AMATEURS PHOTOGRAPH THE LUNAR ECLIPSE
(Lunar Eclipse, September 5, 1960)
Sky and Telescope, v. 20, pp. 256-258, 1960
(A, 1960, #83,110)

453. SOME NOTES TO THE PHOTOGRAPHS OF THE
INVISIBLE LUNAR HEMISPHERE
Sadil, J.
Rife Hodzd, v. 41, pp. 3-6, 1960 (in Czechoslovakian)
(AJ, 1960, #83,189)

454. A SIMPLE METHOD OF MAPPING LUNAR
FEATURES, WITH NOTES ON THE GUERICKE-
FRA MAURO GROUP OF CRATERS
Both, E. E.

Strolling Astronomer, v. 14, pp. 43—49, 1960
(AJ, 1960, #83,121)

455. DIE RUCKSEITE DES MONDES UND DIE URSACHEN
DER LUNAREN OBERFLACHENENTWICKLUNG
(THE BACKSIDE OF THE MOON AND THE ORIGINS
OF LUNAR SURFACE DEVELOPMENT)

Witt, A.

Nachrichtenblatt der Vereinigung der Sternfreunde, Berlin,
v. 9, pp. 61-62, 1960

(AJ, 1960, #83,192)

456. OBSERVATIONS OF LUNAR ECLIPSES IN DALNY
(Lunar Eclipse, August 5, 1952)
Kuklin, G. V., Khanzhin, A. G.
Astronomicheskii Tsirkuliar, no. 211, pp. 12-13, 1960
(in Russian)

(A, 1960, #383,104)

457. EARTH SATELLITES AND LUNAR FORMATIONS
Jaschek, C. O. R.
Observatory, v. 80, pp. 119-120, 1960
(Also available as Separata Astronémica 18, Universidad
Nacional de La Plata, Observatorio Astronémico, Argentina,
1960)

To confirm the theory that lunar craters stem from the
impact of earlier planetoid-type Earth satellites, it can be
demonstrated that the mass distribution of these bodies, as
derived from the magnitudes of the craters, agrees with that
of the planetoids (determined from their brightnesses). (A,
1960, #8113)
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EVOLUTION OF THE MOON

Alter, D.

In “Proceedings of Lunar and Planetary Exploration Collo-
quium, Volume II, No. 2, Downey, Calif., March 17, 1960”
North American Aviation, Inc., Space and Information
Systems Division, Downey, Calif., 1960

SEISMIC ACTIVITY OF THE MOON

Macdonald, G. J.

In “Proceedings of Lunar and Planetary Exploration Collo-
quium, Volume II, No. 2, Downey, Calif., March 17, 1960”
North American Aviation, Inc., Space and Information
Systems Division, Downey, Calif., 1960

ANALYSIS OF LUNIK III PHOTOGRAPHS

Katz, A. H.

In “Proceedings of Lunar and Planetary Exploration Collo-
quium, Volume II, No. 2, Downey, Calif., March 17, 1960”
North American Aviation, Inc., Space and Information
Systems Division, Downey, Calif., 1960

ORIGIN OF LUNAR DOMES

Salisbury, J.

In “Proceedings of Lunar and Planetary Exploration Collo-
quium, Volume II, No. 2, Downey, Calif., March 17, 1960”
North American Aviation, Inc., Space and Information
Systems Division, Downey, Calif., 1960

BALLISTICS OF THE COPERNICAN RAY SYSTEM
Shoemaker, E. M.

In “Proceedings of Lunar and Planetary Exploration Collo-
quium, Volume II, No. 2, Downey, Calif., March 17, 1960”
North American Aviation, Inc., Space and Information
Systems Division, Downey, Calif., 1960

LUNAR ECLIPSE, LOW BUDGET AND STUDENT
INGENUITY

(Lunar Eclipse, March 13, 1960)

Aron, L.

Astronomical Journal, v. 65, p. 340, 1960

(AJ, 1960, #83,109)

LUNAR THERMAL EMISSION MEASUREMENTS
DURING THE TOTAL LUNAR ECLIPSE OF

13 MARCH 1960

Castelli, J. P., Ferioli, C. P., Aarons, J.

Astronomical Journal, v. 65, pp. 485-486, 1960

(AJ, 1960, #83,109)

L’ECLIPSE TOTALE DE LUNE DU 13 MARS 1960,
OBSERVEE A CHICAGO (U. S. A)

(TOTAL LUNAR ECLIPSE OF MARCH 13, 1960,
OBSERVED IN CHICAGO)

Lipinski, S.

UAstronomie, v. 74, pp. 475-476, 1960

(AJ, 1960, #83,109)
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470.
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472.

473.

474.
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ECLIPSE

(Lunar Eclipse, March 13, 1960)
El Universo, v. 14, p. 65, 1960
(AJ, 1960, #83,109)

AMATEUR PHOTOGRAPHS OF THE MARCH LUNAR
ECLIPSE

(March 13, 1960)

Sky and Telescope, v. 19, pp. 402—405, 1960

(AJ, 1960 #83,109)

THE EARTH'S SHADOW SIZE AT THE MARCH
LUNAR ECLIPSE

(March 13, 1960)

Ashbrook, J.

Sky and Telescope, v. 19, pp. 474-476, 1960

(AJ, 1960, #83,109)

SOME SUGGESTED OBSERVATIONS OF THE TOTAL
LUNAR ECLIPSE ON MARCH 13, 1960

Haas, W. H.

Strolling Astronomer, v. 14, pp. 28-32, 1960

(A], 1960, #83,109)

TOTAL LUNAR ECLIPSE ON MARCH 13, 1960
Strolling Astronomer, v. 14, p. 64, 1960
(AJ, 1960, #83,109)

REPORT OF THE A.L.P.O. OBSERVATIONS OF
CRATER TIMES AT THE MARCH 13, 1960,
LUNAR ECLIPSE

Ashbrook, J.

Strolling Astronomer, v. 14, pp. 163-167, 1960

(AJ, 1960, #83,109)

BEOBACHTUNG DER MONDFINSTERNIS 1959

MARZ 24 (OBSERVATIONS OF THE LUNAR ECLIPSE
OF MARCH 24, 1959)

Sandner, W.

Die Sterne, v.. 36, p. 36, 1960

(AJ, 1960, #83,107)

THE EARTH’S SHADOW DURING THE LUNAR
ECLIPSE OF 1959, MARCH 24

§0u¥ka, J.

RiSe Huézd, v. 41, pp. 5053, 1960 (in Czechoslovakian)
(A], 1960, #83,107)

OBSERVATIONS OF THE PARTIAL LUNAR ECLIPSE
ON MARCH 24, 1959 IN IRKUTSK

Kuklin, G. V., Smolkov, G. J., Shilina, G. I.
Astronomicheskii Tsirkuliar, no. 208, pp. 9-11, 1960

(in Russian)

(AJ, 1960, #83,107)
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475. OBSERVATIONS OF THE PARTIAL LUNAR ECLIPSE
OF MARCH 24, 1959
Milkhiker, M. A.
Vsesoiuznoe Astronomo-Geodezicheskoe Obshchestvo
Biulleten, no. 27, pp. 32-36, 1960 (in Russian)
(AJ, 1960, #83,107)

476. THE EARTH’'S SHADOW DURING THE PARTIAL
LUNAR ECLIPSE ON MARCH 24TH, 1959
Boutka, J.
Ceskaslovenska Akademie Ved., Biulletin’ Astronomicheskikh
Institutov Chekhoslovakii, v. 11, pp. 145-148, 1960
(AJ, 1960, #83,107)

477. DIE NATUR DER MONDOBERFLACHE (THE
NATURE OF THE LUNAR SURFACE)
Focas, J. H.
Ethnikon Asteroskopeion, Astronomikon Institouton, Athens,
v. 10, pp. 8-11, 1960 (in Greek)

The most recent results of observations with respect to the
nature of the lunar surface are briefly presented. (AJ, 1960,
#83,132)

478. DESCRIPTION OF THE FIRST SPACE STATION
PHOTOGRAPHING THE MOON
Blagonravov, A. A.
In “Space Research,” Proceedings of the First International
Space Science Symposium, Nice, France, January 11-16,
1960, pp. 1109-1113
Kallman, H., Editor
North-Holland Publishing Company, Amsterdam, The
Netherlands; Interscience Publishers, Limited, London,
England; Interscience Publishers, Inc., New York, N.Y., 1960
(AJ, 1960, #1330)

479. NOTE ON THE MOON'S APPEARANCE IN
TOTAL ECLIPSE
Drake, S.
Isis, v. 51, p. 204, 1960
(AJ, 1960, #8396)

480. THE COLOUR-BRIGHTNESS DEPENDENCE FOR
62 LUNAR REGIONS NEAR THE EPOCH OF
FULL MOON
Teifel, V. G.

Astronomicheskii Tsirkuliar, no. 209, pp. 8-10, 1960
(in Russian)

The color brightness gradients (table) obtained on Septem-
ber 16-17, 1960, vary between 0.46 and 3.00 about the mean
value of 1.17. The frequency maximum is between 0.6 and
0.8. There is almost no recognizable correlation with the
color indexes. (AJ, 1960, #83,158)

481. PHOTOGRAFPHIC ATLAS OF THE MOON
Miyamoto, S., Matsui, M.
1960
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Kyoto, University of, Institute of Astrophysics and Kwasan
Observatory, Japan
Contribution 95

Photographs of the Moon were taken with the 30-cm Cooke
refractor of the Kwasan Observatory for the purpose of geolog-
ical study of the lunar surface during the period 1958-1960.
Eighty-five pictures showing each region under different
phases of illumination were selected from the compilation and
reproduced. These photographs may be significant for the
study of the general geological features of the lunar surface.

482. ECLIPSE PENUMBRAL DE LA LUNA VERIFICADO
EL 16 DE SEPTIEMBRE ULTIMO, Y OBSERVADO
EN LA SOCIEDAD ASTRONOMICA (PENUMBRAL
LUNAR ECLIPSE, VERIFIED LAST SEPTEMBER 16,
AND OBSERVED AT THE ASTRONOMICAL SOCIETY)
(September 16, 1959)
Lépez L., E., Gonzalez Solis, A., Martinez Garcia, D.,
Velazco, A., Lépez, G.
El Universo, v. 14, pp. 47-49, 1960
(AJ, 1960, #83,108)

483. COMO SE OBSERVO EN LA SOCIEDAD
ASTRONOMICA DE MEXICO EL ECLIPSE TOTAL
DE LUNA DEL 12-13 DE MARZO DE 1960
(OBSERVATION BY THE ASTRONOMICAL SOCIETY
OF MEXICO OF THE TOTAL LUNAR ECLIPSE
OF MARCH 12-13, 1960)
Lépez L., E.
El Universo, v. 14, pp. 152-159, 1960
(AJ, 1960, #83,109)

484. ELEVATIONS OF THE MOON’S LIMB DETER-
MINED FROM PHOTOGRAPHIC OBSERVATIONS
Gorynya, A. A., Drofa, V. K.

In “Publikationen der 14. Astrometrischen Konferenz der
UdSSR,” Proceedings of an astronomical conference, Kiev,
May 27-30, 1958, pp. 404-408 (in Russian with English
references)

Sverev, M. S., Editor

Akademiia Nauk, USSR, Moscow, 1960

(A], 1960, #1307)

485. DIE MONDRANDGEBIETE UND IHRE BEOBACH-
TUNG (THE LUNAR-EDGE REGIONS AND THEIR
OBSERVATION)

Oberndorfer, H.
Mitteilungen fiir Planetenbeobachter, v. 13, pp. 9-12, 1960
(AJ, 1960, #83,152)

486. WAS SIEHT MAN AUF DER RUCKSEITE DES
MONDES? (WHAT CAN BE SEEN ON THE
BACKSIDE OF THE MOON?)

Mitteilungen fiir Planetenbeobachter, v. 13, p. 44, 1960
(A], 1960, #83,197)




487. THE OTHER SIDE OF THE MOON (A translation
from the Russian)
Sykes, J. B., Translator
Pergamon Press, Ltd., London, England, 1960
(AJ, 1960, #83,195)

488. MONDKARTEN—ERSTES UND LETZTES VIERTEL
(LUNAR MAPS—FIRST AND LAST QUARTER)
Klepeta, J., Luke$, L.

Rais, A., Translator
Franckh’sche Verlagshandlung, Stuttgart, Germany, 1960

Two large lunar maps and two skeleton maps are included.
(AJ, 1960, #83,140)

489. THE REDUCTION OF OBSERVATIONS OF THE
MOON TO THE BARICENTRIC SPHERE
Yokovkin, A. A., Gorynya, A. A.
In “Publikationen der 14. Astrometrischen Konferenz der
UdSSR,” Proceedings of an astronomical conference, Kiev,
May 27-30, 1958, pp. 398—403 (in Russian with English
references)
Sverev, M. S., Editor
Akademiia Nauk, USSR, Moscow, 1960
(AJ, 1960, #1307)

490. LUNAR EXPLORATION BY PHOTOGRAPHY FROM
A SPACE VEHICLE
Davies, M. E. (Rand Corporation, Santa Monica, Calif.)
In “Proceedings of Tenth International Astronautical
Congress, London, 1959,” Volume I, p. 268
Hecht, F., Editor
Springer-Verlag, Vienna, 1960

A panoramic camera which should get pictures superior to
those obtained by telescope or TV is advocated. The camera
would utilize the lunar vehicle’s spin stabilization to perform
scanning, However, the vehicle would have to sense its spin
rate and the approximate direction of the ground. (AI/A,
1959, #1550)

Saturn — 1960
491, SATURN IN 1958
Heath, M, B. B.

British Astronomical Association, Journal of the,
v. 70, no. 1, pp. 29~-32, January 1960

No very marked changes in color, or distribution, of the
main surface features of Saturn were observed during 1958,
Boggis of Perth, Australia made visual observation of the equa-
torial zpne, north equatorial belt, north polar regions, and
rings A, B, and C through six different color filters. The
results are tabulated. (PA, 1960, #8492)

492, SOME REMARKS ON OPTICAL PROPERTIES OF
SATURN’S RINGS
Bobrov, M. S.

Astronomical Journal, v. 65, no. 5, pp. 337-338, June 1960

Some optical properties of Saturn’s rings are discussed in
connection with the papers of F. A. Franklin and A. F. Cook.
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Special attention is paid to the objection of these authors to
Bobrov’s conclusion about the nondiffractional character of the
light scattering by the B-ring. It is shown that this objection
is unfounded.

493. SOME OBSERVATIONS OF SATURN IN 1958 AND
1959
Cruikshank, D. P.
Strolling Astronomer, v. 14, no. 9-10, pp. 129-132,
September—October 1960
(Al/S, 1960, #23,462)

494, SATURNO EM 1959 (SATURN IN 1959)
Muniz Barreto, L., de Freitas Mourao, R. R.
Observatorio Nacional, Publicacaes Do Servigo Astronomico,
Rio de Janeiro, no. 10, 1960
(AJ, 1960, #8716)

495. SATURN IN 1959
de Freitas Mourao, R. R.
Mitteilungen fiir Planetenbeobachter, v. 13, pp. 30-32, 1960
(A], 1960, #8714)

496. SATURN 1960
Mitteilungen fiir Planetenbeobachter, v. 13, p. 61, 1960
(AJ, 1960, #8723)

Venus — 1960

497. RESULTS OF THE OCCULTATION OF REGULUS
BY VENUS, JULY 7, 1959
de Vaucouleurs, G. H., Menzel, D. H.
Nature, v. 188, no. 4744, pp. 28-33, October 1, 1960

Geometric and photometric data are tabulated, and a tenta-
tive atmospheric model of Venus is derived. (AI/S, 1960,
#23,511)

498. THE MARKINGS OF VENUS
Firsoff, V. A.
British Astronomical Association, Journal of the,
v. 70, no. 8, pp. 359-360, October 1960

Comments on observations made by Patrick Moore and
P. J. Cattermole are presented. (AJ, 1960, #8215)

499. LE OSSERVAZIONI VISUALI DI VENERE (VISUAL
OBSERVATIONS OF VENUS)
Tronfi, A.
Coelum, v. 28, pp. 174-175, 1960
(AJ, 1960, #8240)

500. ETUDE PHOTOGRAPHIQUE DE VENUS EN
LUMIERE VIOLETTE ET ULTRA-VIOLETTE
(PHOTOGRAPHIC STUDY OF VENUS IN VIOLET
AND ULTRAVIOLET LIGHT)

Dollfus, A., Boyer, C., Camichel, H.
U'Astronomie, v. 74, pp. 375-381, 1960
(AJ, 1960, #8212)
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501. VENUSDURCHGANGE IN VERGANGENHEIT UND
GEGENWART (VENUS TRANSITS OF PAST AND
PRESENT)

Monatsschrift fiir Osterreichs Amateurastronomen—Der
Sternenbote, v. 3, pp. 119-120, 1960
(AJ, 1960, #8248)

502. ERFAHRUNGEN UND ERGEBNISSE BEI DER
BEOBACHTUNG DES PLANETEN VENUS
(EXPERIENCES AND RESULTS OF THE
OBSERVATION OF THE PLANET VENUS)
Oberndorfer, H.

Die Sterne, v. 36, pp. 142-150, 1960
(AJ, 1960, #8234)

503. NACHTHIMMELLEUCHTEN AUF DER VENUS
(NIGHT-SKY LUMINESCENCE ON VENUS)
Die Sterne, v. 36, p. 211, 1960
(AJ, 1960, #8247)

504. VENUS FROM SUPERIOR CONJUNCTION, 1957,
THROUGH SUPERIOR CONJUNCTION, 1958
Bartlett, J. C., Jr.

Strolling Astronomer, v. 14, pp. 167-179, 1960
(AJ, 1960, #8209)

505. PLANETEN VENUS (THE PLANET VENUS)
Lodén, K.
Populir Astronomisk Tidskrift, v. 41, pp. 105-111, 1960

A nontechnical review is presented of the investigation of
the physical relationships of the planet Venus, with special
consideration given to the most recent results of Menzel,
Whipple, Lyot, Kuiper, and Kosyrev. In addition, the attempts
to determine the distance of Venus by radar are discussed in
some detail. (AJ, 1960, #8227)

506. THE ENIGMA OF VENUS
Martynov, D.Ya.
Priroda, v. 49, no. 10, pp. 8-15, 1960 (in Russian)
(AJ], 1960, #8229)

507. THE PLANET VENUS
Gomélka, B.
Urania, Polskie Towarzystwo Milésnikéw Astronomii,
Krakéw, v. 31, pp. 176-179, 1960

The fact is emphasized, in this nontechnical article, that
the principal problems of the physical structure of the planet
remain unsolved to date. (AJ, 1960, #8216)

508. ZUR DICHOTOMIE DER VENUS (ON THE
DICHOTOMY OF VENUS)
Brustat, J.
Mitteilungen fiir Planetenbeobachter, v. 13, p. 30, 1960
(AJ, 1960, #8210)
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509. VENUS—BEOBACHTUNGEN 1959 (VENUS—
OBSERVATIONS 1959)
Langenbeck, U.
Mitteilungen fiir Planetenbeobachter, v. 13, pp. 47-48, 1960
(AJ, 1960, #8226)

General — 1961

510. ELECTRON IMAGE AMPLIFIER FOR APPLICATIONS
IN ASTRONOMY
Lewin, G.
Review of Scientific Instruments, v. 32, no. 2, pp. 206-207,
February 1961

A Lallemand image amplifier is provided with a differential
thermal-expansion valve between the photographic and photo-
electronic sections, making possible the use and exchange of
photographic plates without impairing the photo-emissive
surface, With the use of a very weak ion pump, it is estimated
that the photo-emissive surface will not deteriorate for several

months. (PA, 1961, #5123)

511. PHOTOGRAPHY OF LUMINOUS EXTENDED
OBJECTS AGAINST A TWILIGHT SKY
Levy, R. J., Manring, E. R.
March 1961
Geophysics Corporation of America, Bedford, Mass.
GCA TR-61-4-N

Filter and film types for discrimination of the various wave-
lengths are discussed. Developing techniques to insure the
required contrast and photographic latitude are considered.
Film calibration and processing for subsequent densitometry
are described. Consideration is given to the changing back-
ground intensities encountered during twilight, and to the
optimum exposure under these various conditions. (AI/A,
1961, #4080)

512. OPTICAL SYSTEM FOR LARGE TELESCOPES
Rosin, S.
Optical Society of America, Journal of the, v. 51, no. 3,
pp. 331-335, March 1961

An optical system composed of a large primary mirror and
a closely spaced two-element lens system in the convergent
beam delivers a high-quality image over a flat field of appreci-
able size. The mirror is hyperboloidal in form. (PA, 1961,
#4445)

513. FLAT-FIELDED MAKSUTOV-CASSEGRAIN OPTICAL
SYSTEMS
Waland, R. L.
Optical Society of America, Journal of the, v. 51, no. 3,
pp. 359-366, March 1961

Theoretical and experimental studies are discussed of opti-
cal systems suitable for astronomical photography, using a
pierced primary concave and a secondary convex mirror, with
the smallest number of correcting lenses to cancel out aber-
rations resulting from use of spherical or nearly spherical
mirrors. The field covered is just under 4 deg. (EI, 1961)
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514. THE PERFORMANCE OF A NUMBER OF PHOTO-
GRAPHIC MATERIALS WHEN USED FOR
STAR TRAIL PHOTOGRAPHY
Husbands, C. W,
March 1961
Royal Aircraft Establishment, Farnborough, Great Britain
TN-T.D. 59

A method and apparatus for investigating the performance
of photographic materials for star trail photography are de-
scribed, and the results obtained from a number of emulsions
are given.

515. PHOTOGRAPHY OF SPACE ROCKETS
Lozinskii, A. M.
Soviet Astronomy—A]J, v. 4, no. 5, pp. 876-877,
March-April 1961

A device which enables the Abele calibrated plate holder
to be effectively used for photographing space rockets is
described. (AI/S, 1961, #31,270)

516. PROBLEMS IN FUTURE TELESCOPE DESIGN
Bowen, L. S.
Astronomical Society of the Pacific, Publications of the,
v. 73, pp. 114-124, April 1961

Future telescopes will be used chiefly with photoelectric
devices rather than with direct-photography instrumentation.
Careful consideration should therefore be given to the devel-
oping information on these devices in the design of any future
major telescopes. Present predictions as to the properties of
image intensifier tubes suggest that future telescopes should
be designed with primaries of low focal ratio and with pro-
vision, at the prime or Newtonian focus, for image tubes and
enlarging equipment to handle plates of substantial size.
They also point to a return to lens optics for spectrographs
and to the use of echelle gratings for the higher dispersions.
(PA, 1961, #15,399)

517. THE LIMITING DETECTIVITY OF OPTICAL
AMPLIFYING EQUIPMENT
Gebel, R. K. H., Devol, L.
April 1961
Wright Air Development Division, Aeronautical Research
Laboratory, Wright-Patterson AFB, Ohio
ARL-17, Report on Research on the Quantum Nature of
Light (supersedes WADC TN 59-405, AD-239,553)
AD-260,219
(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)

The limitations in the ability to produce photographic re-
cordings for visual detection of very faint celestial bodies in
the presence of the sky background by using conventional
photography and by employing optical amplification with
contrast enhancement and high-capacity storage-target plates
are investigated and compared. Equations are given which
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show the effects of the different variables involved for three
types of imaging systems: (1) the conventional photographic
system, (2) the image converter, and (3) the closed circuit
television type of optical amplifier. The third system was
found to be superior.

518. OPTICAL ASTRONOMICAL SEEING. A REVIEW
Wimbush, M. H.
May 1961
Hawaii Institute of Geophysics, Honolulu
Scientific Report 1, Report 16, AFCRL-697, AF 19(604)-2292
AD-265,402
(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)

Certain optical disturbances which hinder astronomical
work are ascribed to turbulence in the Earth’s atmosphere,

‘and are designated seeing effects. These effects are described

and classified, and from empirical observations their relations
to various parameters, including atmospheric conditions, are
discussed. It is shown that the available data can be accounted
for by supposing that while the turbulence responsible for
seeing effects is present throughout the lower part, at least, of
the Earth’s atmosphere, it is particularly strong in certain
layers. Typically, there are two of these layers—one near the
ground and the other near the tropopause. Particulars are
given of two important applications: (1) the selection of a
site for an astronomical observatory, and (2) the design of
telescope and observatory to minimize local air turbulence
and so minimize image motion. Methods of measuring astro-
nomical seeing and devices to reduce its harmful effects are

described.

519. THE PERFORMANCE OF SOME AIR CAMERA
LENSES WHEN USED FOR STAR PHOTOGRAPHY
Husbands, C. W., Benger, P.

May 1961
Royal Aircraft Establishment, Farnborough, Great Britain
TN-T.D. 60

A method is described for testing the suitability of lenses
for star-trail photography. Test results for a number of air
camera lenses are given and are discussed in relation to the
theoretical performance of the lenses. (AI/A, 1962, #5197)

520. DARKROOM IN THE SKY; JPL CAMERA
Stuart, J. L.
Industrial Photography, v. 10, p. 8, May 1961
(AS¢T, 1961)

521. AIRBORNE TV SYSTEM TO HELP GUIDE TELE-
SCOPE FLOATING IN STRATOSPHERE
Flory, L. E.
Electrical Engineering, v. 80, p. 391, May 1961
(ASST, 1961)

57



JPL LITERATURE SEARCH NO. 490

ASTRONOMICAL PHOTOGRAPHY

522. PHASE CURVES AND ALBEDOS OF TERRESTRIAL
PLANETS
de Vaucouleurs, G. H.
June 1961
Geophysics Corporation of America, Bedford, Mass.
GCA TR-61-26-A
AD-261,165

This study was undertaken as part of an investigation of
navigation within the solar system by optical means. The
objective of the investigations was to evaluate the suitability
of various physical phenomena as sources of navigational
information and to estimate the accuracy of navigational infor-
mation obtained by various techniques. Ten figures and seven
tables are included. (AI/A, 1963, #71,949)

523. HEADQUARTERS, SPACE COMMAND
Badler, M. M.
Industrial Photography, v. 10, no. 6, pp. 28, 30, 62,
June 1961
(AI/S, 1961, #40,607)

524. VISUAL OBSERVATIONS OF THE PLANETS WITH
COLOUR FILTERS—ILLUSION AND REALITY
Firsoff, V. A.

Discovery, v. 22, no. 6, pp. 230-236, June 1961
(AL/S, 1961, #40,613)

525. AURORA AND AIRGLOW FROM COLOUR FILM
OBSERVATIONS
Sandford, B. P.
Journal of Atmospheric and Terrestrial Physics, v. 21,
no. 2-3, pp. 177-181, June 1961

Color photography is used as a tool for studying auroral
glows not observable visually or on black-and-white film.
(Al/S, 1961, #40,471)

526. SUPPORT PHOTOGRAPHY
Industrial Photography, v. 10, no. 6, pp. 26-27, 94-95,
June 1961
(Al/S, 1961, #40,608)

527. A NEW TECHNIQUE IN THE USE OF THE
ELECTRONIC CAMERA
Duchesne, M.
Comptes Rendus Hebdomadaires des Séances de I' Académie
des Sciences, v. 253, no. 3, pp. 417419, July 17, 1961
(in French)

To obviate some of the major difficulties involved in dis-
mantling and reloading the Lallemand camera between
exposures at the telescope, a new technique is described in
which activated charcoal is used to maintain the high vacuum
necessary for the proper functioning of the camera. During a
night’s operation a vacuum better than 107 torr can be main-
tained without difficulty. (PA, 1961, #17,990)
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528. OPTICAL REFRACTION IN A PLANETARY
ATMOSPHERE WITH APPLICATION TO THE
APPARENT DIAMETER OF A PLANET
AND TO OCCULTATION
Menzel, D. H.

July 1961

Geophysics Corporation of America, Bedford, Mass.
GCA TR-61-33-A

AD-261,170

This study was undertaken as part of an investigation of
navigation within the solar system by optical means. (AI/A,
1962, #5088)

529. PROJECT STRATOSCOPE; BALLOON-BORNE
CAMERAS AND TELESCOPES
Hughes, J.
Industrial Photography, v. 10, p. 28, August 1961
(AS¢T, 1961)

530. AUTOMATIC FIXED-CAMERA ORIENTATION
PROCEDURES
Bannister, C. L.
August 1961
National Aeronautics and Space Administration,
Washington, D. C.
TN D-607

Spatial triangulation employing two or more fixed cameras
which record the same flash event is used to determine the
precise position of a vehicle or missile-borne flash. The tri-
angulation procedure requires that the position and calibration
of the cameras used must be accurately known. An accurate
position may be found by survey. The cameras are fixed
phototheodolites with electronic shutter control. Since they
are employed at night, the star backgrounds recorded on the
camera plates provide an excellent means of obtaining
precise analytical calibrations by a method known as star
calibration. This paper presents the formulas for this method
of calibration as programmed for the IBM-7090 computer.
Briefly, the program uses the camera dial settings, the times
of the exposures, and the measurements of the star images
on the plate to identify the stars automatically and execute
a least-squares solution to obtain an essentially error-free
camera orientation calibration. (AI/A, 1961, #4395)

531. CAMERA PHOTOGRAPHS PLANETS, SATELLITES
IN DAYLIGHT
Journal of the Franklin Institute, v. 272, no. 2, pp. 159-160,
August 1961

The camera consists of 19 long-barrelled 5-in. refracting
telescopes linked to 19 image-orthicon tubes. Images are
transmitted to indoor viewing screens and photographed.

532. NEW FRONTIERS OF ASTRONOMICAL TECHNOLOGY
Meinel, A. B.
Science, v. 134, pp. 1165-1171, October 20, 1961
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The problems and developments of astronomical instru-
meritation are surveyed in the light of space research. (PA,
1962, #2519)

533. AN ALL-SKY CAMERA FOR AURORAL
PHOTOGRAPHY
Park, F. R.
Royal Astronomical Society of Canada, Journal of the,
v. 53, no. 5, pp. 203-210, October 1961

Problems which limited the usefulness of cameras previ-
ously designed for all-sky auroral observations are enumerated.
A newly designed camera for this purpose is described.
(AI/S, 1962, #50,215)

534. EXTRA-TERRESTRIAL TV
Gernsback, H.
Radio-Electronics, v. 32, p. 33, October 1961
(ASGT, 1962)

535. CONFERENCE ON OPTICAL INSTRUMENTS AND
TECHNIQUES—LONDON 11-14 JULY 1961
Bates, W. J.
Journal of Scientific Instruments, v. 38, no. 1, p. 417,
November 1961

A report is given of a conference arranged by the British
National Committee for Optics under the auspices of the
International Commission for Optics. About 200 people were
present, drawn from 22 countries. The topics covered were
extremely diverse, the emphasis being on modern develop-
ments, for example (1) the optical systems associated with

rocket and satellite programs, and (2) optical masers. (PA,
1961, #18,585)

536. TECHNIQUES TOMORROW; CAMERA FOR
USE IN SPACE
Sherman, B.
Modern Photography, v. 25, pp. 24-25, November 1961
(ASUT, 1962)

537. MINIATURE TV RECORDER FOR SPACECRAFT
Flight, v. 80, no. 2755, p. 979, December 28, 1961
(AL/S, 1962, #50,276)

538. LIMITATION IN DETECTION OF CELESTIAL
BODIES EMPLOYING ELECTRONICALLY SCANNED
PHOTOCONDUCTIVE IMAGE DETECTORS
Gebel, R. K. H.

December 1961

Wright Air Development Division, Office of Aerospace
Research, Aeronautical Research Laboratory,
Wright-Patterson AFB, Ohio

ARL-153

AD-276,417

ASTRONOMICAL PHOTOGRAPHY

Theoretical limitations in the detection of celestial bodies
by means of photoconductive sensors are investigated. Appli-
cable simplified basic equations are derived for the maximum
apparent magnitude number of a celestial body that is
detectable with the commercially available vidicon tube,
assuming the most optimistic conditions, and as determined
by background radiation during the day and the night, load
resistor noise, and other practical limitations. The equations
are extended to cover the possible gain in sensitivity obtain-
able by using preamplification with additional image con-
verter type tubes, and by integration over several scanning
fields. The schematics of an easily constructed, very sensitive
experimental vidicon system used for the investigation are
appended.

539. ELECTRONIC AND MOTION-PICTURE
SYSTEMS IN THE SPACE AGE
Kreuzer, B.
SMPTE, Journal of the, v. 70, no. 12, pp. 961-966,
December 1961

The role of the motion picture and television industries in
space exploration is expounded. (AI/S, 1962, #50,608)

540. TOOLS OF THE ASTRONOMER
Miczaika, G. R., Sinton, W. M.
Harvard University Press, Cambridge, Mass., 1961

541. MINIMUM POWER WIDEBAND COMMUNICATION
SYSTEM FOR SPACE VEHICLES (Presented at the 1961
National Telemetering Conference, Chicago, Ill.,

May 22-24, 1961)

Gagliardi, R. M., Miller, T. (Hughes Aircraft Company,
Culver City, Calif.)

In “Proceedings of the National Telemetering Conference,”
pp. 10-11-10-29

Institute of the Aerospace Sciences, Inc., New York, N.Y.,
1961

This study was aimed at determining the most favorable form
of modulation, in the interests of transmitter power reduction,
for application to a wideband, high resolution Moon-to-Earth
television link. With specified system parameters, including a
picture frequency of the order of 1/sec, the following types
of modulation are considered: FM, FMFB (frequency modu-
lation with negative feedback), SSB, AM, PCM, digilock
coding and error-corrected PCM. With FMFB, frequency
feedback is employed at the receiver to maintain the effective
IF filter bandwidth, preceding the discriminator, at approxi-
mately twice the video bandwidth, regardless of the modula-
tion index employed at the transmitter. This system, occupying
a bandwidth of 4.4 Mec, appears to require one fifth the power
demanded by any other and would be the most favorable for
applications of medium accuracy. For the highest accuracy, a
digital technique might be necessary. (EEA, 1962, #13,800)
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542. EARTH AND PLANETS SEEN FROM A
SPACE VEHICLE. A STUDY IN PERSPECTIVE
Burdecki, F.
Astronomical Society of Southern Africa, Monthly Notes
of the, v. 20, no. 10, pp. 125-133, 1961

The fundamental characteristics of the azimuthal perspec-
tive projection, represented by photographic pictures of the
Earth’s surface taken from a space vehicle, are presented.
The results of the study are applied also to observations and
photographs of the surface of any planet or moon of the solar
system. Tables of selected angles and distances of the “points
of origin” of the projection are computed. The use of the
tables is explained. (PA, 1962, #2573)

543. ASTRONOMICAL PHOTOGRAPHY; FROM THE
DAGUERREOTYPE TO THE ELECTRON CAMERA
de Vaucouleurs, G. H.
Wright, R., Translator
The Macmillan Company, New York, N. Y., 1961

Jupiter — 1961

544. THE CONCEPTUAL DESIGN OF A NUCLEAR
ELECTRIC POWER SPACECRAFT FOR THE
EXPLORATION OF JUPITER
Beale, R. J.
May 24, 1961
Jet Propulsion Laboratory, California Institute of
Technology, Pasadena
TR 32-115
AD-257,754

The conceptual design of a Jupiter capture spacecraft which
utilizes the electrical power output of 1.3 Mw from a nuclear
power source to drive an ion engine is described. Starting
with a gross spacecraft weight of 45,000 1b in a 300-nm
Earth orbit, the tradeoff between terminal mass at Jupiter and
flight time to Jupiter utilizing the electric propulsion system
is shown. A summary of typical system weights and power
requirements is listed, and a sequence of operations is de-
scribed, beginning with reactor startup in the Earth orbit,
following through to the power switchover from the thrust
unit, to the scientific experiments upon arrival at the target
planet. The high power level available at the completion of
the thrust period is utilized to operate a high-powered wide
bandwidth transmitter which will allow for transmission of
high quality video pictures back to Earth.

545. RECENT DECAMETER-WAVELENGTH
OBSERVATIONS OF JUPITER, SATURN
AND VENUS
Carr, T. D., Smith, A. G., Bollhagen, H,, Six, N. F., Jr.,
Chatterton, N. E.
Astrophysical Journal, v. 134, no. 1, pp. 105-125,
July 1961

Decameter-wavelength radio observations of Jupiter, Saturn,
and Venus were made at a number of frequencies from both
northern and southern hemispheres of the Earth during 1959

60

and 1960. While the results are negative for Venus and
inconclusive for Saturn, extensive nonthermal radio noise was
recorded in the case of Jupiter. The observations permitted a
redetermination to be made of the rotational period of the
Jovian radio sources, and a statistical analysis was made of
the polarization of the noise bursts. Jupiter radio outbursts
showed a maximum probability of occurrence near a fre-
quency of 18 Mc, with individual pulses displaying spectral
widths of less than 1 Mc. Overall Jovian activity showed an
inverse correlation with sunspot number, although there is
evidence that individual noise storms may be triggered by
solar particles. Photoelectric observations made of Jupiter
during radio-noise storms showed no light variations within
the sensitivity limits of the equipment used. (PA, 1961,
#11,685)

Mars — 1961

546. SOURCES OF AREOGRAPHIC COORDINATES.
1909-1954
de Vaucouleurs, G. H., Wright, R.
February 25, 1961
Harvard College Observatory, Cambridge, Mass.
Scientific Report 2, AFCRL-257, AF 19(604)-7461
AD-253,186

All published areographic coordinates measured since 1909
were compared and cross-identified after a thorough search
for usable data was made in the existing Mars literature. The
collected data for 586 points of the Mars surface were found
to contain various errors of measurement and identification,
which were corrected in the individual notes, and which were
taken into account in compiling a basic master map and list
of points.

547. A STUDY OF THE OPTICAL SYSTEM FOR
A MARS PROBE
de Vaucouleurs, G. H., Baker, J. G.
June 30, 1961
Harvard College Observatory, Cambridge, Mass.
Final Report

This report is arranged in chapters as follows: “Photometric
Parameters of Mars,” by G. H. de Vaucouleurs; “Trajectory
Relationships Affecting the Choice of Optical System for a
Mars Probe,” by J. G. Baker; “A Comparative Study of Optical
Systems for a Mars Probe,” by J. G. Baker; and an appendix,
“Planetary Telescopes,” by J. G. Baker. (Al/A, 1961, #4602)

548. FIRST DEEP-SPACE TELEVISION DESCRIBED
Electrical Engineering, v. 80, no. 7, p. 560,
July 1961

A method for receiving television from deep-space vehicles
probing Mars and beyond was described at the National Sym-
posium on Global Communications. (AI/S, 1961, #40,503)
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549. POSITIONS OF MARTIAN SURFACE
FEATURES — 1960-1961
Chapman, C. R.
Strolling Astronomer, v. 15, no. 7-8, pp. 118-120,
July—August 1961

Areographic positions of some of the surface features on
Mars are listed. (AI/S, 1962, #50,293)

550. AREOGRAPHIC COORDINATES FOR 1958
de Vaucouleurs, G. H.
August 1961
Harvard College Observatory, Cambridge, Mass.
Scientific Report 4, AFCRL-818, AF 19(604)-7461,
AF 19(604)-3074
AD-261,529
(Also available through U. S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)

Areographic coordinates of 546 points of the surface of
Mars derived from 2321 measurements on 32 drawings made
in October and November 1958 are listed. Longitudes are
corrected for phase effect. Probable errors are of the order of

.1 deg or 60 km on Mars. Comparisons are made with longi-
tudes derived from transit observations in 1939, 1941, and
1958. Reduction constants to a system of absolute longitudes
are given.

551. PREMIERES PHOTOGRAPHIES DE MARS
OBTENUES AU TELESCOPE DE 193 CM
DE L’OBSERVATOIRE DE HAUTE-
PROVENCE (FIRST PHOTOGRAPHS OF MARS
TAKEN BY THE 193 CM TELESCOPE AT THE
HAUTE-PROVENCE OBSERVATORY)
Guérin, P.
UAstronomie, v. 75, pp. 331-333, September 1961
(Al/S, 1962, #50,091)

552. ATMOSPHERE OF MARS. REVIEW OF SOVIET
LITERATURE (Chapter III of a Study of Soviet Research
on the Atmospheres of Venus, Mars, and the Moon)
October 31, 1961
Library of Congress, Aerospace Information Division,
Science and Technology Section, Washington, D.C.

AID 61-138

AD-266,481

(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)

Soviet findings and opinions are reviewed on the nature of
the Martian atmosphere as based upon visual, photographic,
and spectroscopic studjes antecedent to the launching of a
rocket probe. The report is based on materials available at
the Library of Congress.

553. RECONNAISSANCE OF THE NEARER
PLANETS — A SURVEY OF PLANETARY
PROBLEMS IN THE SPACE AGE
de Vaucouleurs, G. H.

November 1961
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Air Force Office of Scientific Research, Washington, D.C.
AFOSR/DRA-61-1

The first part of this report summarizes the best present
information on the planets Mercury, Venus, and Mars, gained
almost entirely from ground-based observatories. The second
part outlines how these methods could be extended to obser-
vations from balloon observatories, and especially from space

probes and orbiters in the immediate vicinity of the planets.
(AI/A, 1962, #60,435)

554. SURFACE FEATURES ON MARS IN 1956
AS OBSERVED FROM JAPAN
Saheki, T., Sato, T.
Strolling Astronomer, v. 15, no. 11-12, pp. 191-202,
November-December 1961

- The observation of Mars during its closest approach in 1956
is reported by the members of the Mars Section of the Oriental
Astronomical Association. The surface markings of the planet
are the main consideration. (AI/S, 1962, #50,292)

555. BLUE CLEARING DURING THE 1960-61
MARS APPARITION
Smith, B. A. (New Mexico State University, Research Center,
University Park)
Astronomical Society of the Pacific, Publications of the,
v. 73, no. 435, pp. 456—459, December 1961

During the 1960 to 1961 Mars apparition, the New Mexico
State University Research Center conducted a photographic
study of Mars in red, blue, and ultraviolet light. Blue clearing
and an extensive network of fine and coarse lires on blue and
ultraviolet plates were recorded. Blue plates of sufficiently
good quality for determination of blue clearing were obtained.
Opposition of Mars occurred on December 30, 1960, and a
higher percentage of dates of blue clearing occurred following
this date. This survey, at an effective wavelength of A 4500,
recorded many blue images with complete obscuration, but
found none that showed complete visibility of surface mark-
ings. The survey does indicate that partial weak clearings are
probably more common than is generally supposed. (IAA,
1963, N63-11920)

556. THE ATMOSPHERES OF MARS AND VENUS (A report
by the Ad Hoc Panel on Planetary Atmospheres of the
Space Science Board)
Kellogg, W. W., Sagan, C.
1961
National Academy of Sciences, Washington, D.C.
Publication 944

A conference on planetary atmospheres, with special refer-
ence to Mars and Venus, was held by the Space Science Board
of the National Academy of Sciences on June 24, 1960 at
Arcadia, California. The purpose of the conference was to
discuss the present state of knowledge of planetary atmos-
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pheres, as known from ground-based observations, to consider
the most important characteristics about which additional
information is needed, and to discuss space experiments that
best promise to yield such information.

In view of the importance of the subject, and as a sequel
to the Arcadia conference, the Board appointed an Ad Hoc
Panel to study, in greater detail, the state of knowledge and
some of the controversies concerning planetary atmospheres
and to explore experimental approaches most likely to lead
to the resolution of these controversies, This is the report
of the panel.

The following papers are included as an appendix:

“Direct Photography in the Exploration of Planetary Atmos-
pheres,” by A. G. Wilson

“Visual and Photographic Observations of Venus and Mars,”
by C. W. Tombaugh

“Radio Frequency Radiometry of the Planets,” by B. F. Burke

“Potentialities of Radar for the Study of Planetary Atmos-
pheres,” by V. R. Eshleman

“Observations With Satellite-Substitute Vehicles,” by J. Strong

“Spacecraft Experiments on Planetary Atmospheres,” by
R. W. Davies, A. R. Hibbs, G. Neugebauer, R. L. Newburn

“Interpretation of Planetary Probe Measurements,” by

L. D. Kaplan

“The General Circulation of Planetary Atmospheres,” by
Y. Mintz

“The Interpretation of Ultraviolet Spectra of Planetary Atmos-
pheres and the Near-Infrared CO, Bands of Venus,” by
J. W. Chamberlain, (AI/A, 1962, #5445)

557. METEOROLOGICAL OBSERVATIONS OF MARS
DURING THE 1960-61 OPPOSITION; EROSION ON
THE SURFACE OF MARS
Miyamoto, S., Nakai, Y.

1961

Kyoto, University of, Institute of Astrophysics and
Kwasan Observatory, Japan

Contributions 105, 106

In this report, the meteorological phenomena of Martian
atmosphere during the 1960-1961 opposition secured by the
visual and photographic observations at the Kwasan Observa-
tory have been described. The first two sections are concerned
with the general appearance of the surface markings in this op-
position. Three dark belts, namely, through Nodus Laocoontis-
Sinus Gomer, Nilokeras-Lunae Lacus, and Cerberus-Propontis,
connecting the northern and southern hemisphere, were re-
markably developed. The remaining parts are concerned
with the records and interpretations of the meteorological
phenomena.
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Mercury — 1961

558. MERCURY IN 1960
Gaherty, G., Jr.
Strolling Astronomer, v. 15, no. 11-12, pp. 187-191,
November-December 1961

This report covers the period from January 26, 1960 to
January 5, 1961 in which a total of 75 drawings and 23 sets
of intensity estimates were made. (AI/S, 1962, #50,298)

Moon — 1961

559. A NOTE ON THE POSSIBILITY OF PHOTOGRAPH-
ING A SATELLITE NEAR THE MOON
Courtney-Pratt, J. S.
Journal of Photographic Science, v. 9, no. 1, pp. 36-55,
January-February 1961

It would be desirable when a missile is sent to the Moon to
be able to determine the point of impact. Optical methods
are possible. The light levels are considered with regard to
the photographic requirements. Calculations are presented of
the light reflected by a matt white spherical satellite near the
Moon. The brightness of the image of the satellite in a photo-
graphic telescope is compared with the brightness of the
image of the Moon. Quantum considerations would in any
case set a lower limit to the size of the satellite that could just
be detected. Recent work on the granularity of photographic
emulsions, and on probability criteria for detection of a signal
in the presence of noise, shows that a photographic emulsion
falls far short of an ideal detector. Nevertheless, it would cer-
tainly be possible with any of a number of existing telescopes
to detect small satellites with a high degree of certainty. The
minimum satellite radii for a number of particular cases for
photographic detection against the sunlit side of the disk of
the Moon are given, together with the more interesting results
of minimum satellite radii for detection against, as back-
ground, the dark, or earthlit, side of the Moon. It is shown
that with any of a number of existing telescopes, by proper
choice of emulsion and exposure conditions, it would be
possible to record and detect satellites with radii less than one
meter. However, half of this figure would be about the extreme
limit. (PA, 1961, #2669)

560. MERIDIAN OBSERVATIONS OF THE MOON,
19581959
Adams, A. N,, Bestul, S. M.
Astronomical Journal, v. 66, no. 1, p. 36, February 1961

Latitude and longitude residuals from ephemeris lunar
positions are given for the lunations of 1958-1959. (PA,
1961, #4190)

561. U.S. CHARTS SURFACE OF MOON
LaFond, C. D.
Missiles and Rockets, v. 8, no. 14, pp. 34-35, April 3, 1961
(AL/S, 1961, #31,269)
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562. THEORETICAL AND EXPERIMENTAL PROCESSING
OF LUNAR TELEVISION PICTURES
Lorens, C. S., Boehmer, A. M., Gallagher, J.
May 23, 1961
Space-General Corporation, El Monte, Calif.
SGC-203R-1, Bimonthly Report 1

The extraction of data from a picture rather than the con-
ventional enhancement and suppression processing is reported.
The pictures under consideration are sampled lunar pictures.
A broad outline is presented covering possible linear and
nonlinear theoretical and experimental work which can be
made applicable to processing lunar pictures. The theoretical
material presented is limited to linear processing plus an addi-
tive constant. The material includes the general discrete
solution, stationary solutions in translation and rotation, con-
struction of artificial pictures having controlled correlation
functions, error expressions indicating the limits of linear
processing, conditions under which linear processing results
in only a scale change, orthogonal pre-processing, and numer-
ous examples of the matrix expressions.

563. PROCEEDINGS OF A CONFERENCE ON
PROBLEMS OF LUNAR TOPOGRAPHY, HELD
AT BAGNERES-DE-BIGORRE BETWEEN
APRIL 19TH AND 23RD, 1960
Kopal, Z., Finlay, E. B., Editors
May 1961
Manchester University, Department of Astronomy,
Great Britain
Technical Scientific Note 1, AFCRL-62-645, AF 61(052)-400
AD-277,724
(Also available through U.S. Dept. of Commerce, Office of
Technical Services, Washington, D.C.)

Consideration was given to some basic problems of lunar
surface mapping encountered in connection with the current
charting of the Moon by the U.S. Air Force. As a result of
the discussions, it was recommended to (1) reduce anew all
past heliometric observations of the crater Mosting A by a
standard procedure which should improve our present knowl-
edge of the libration constants of the Moon; (2) set up,
on the Moon, a system of 100-200 control points of second
order, defined by the positions of small craters (5-10 km in
diameter) which are sufficiently shallow and geometrically
well defined to enable us to measure their positions with suffi-
cient accuracy; (3) employ the lunar plates taken with the
Markovitz cameras in the course of the recent IGY to deter-
mine the positions of such craters with respect to a funda-
mental frame of reference as represented by the neighboring
stars, in order to determine their absolute three-dimensional
coordinates with respect to the Moon’s center; (4) use the
standard shadow method for the determination of relative
heights above the osculating surface of the mean solenoid,
between three or more adjacent points of second order; and
(5) employ purely photometric methods for the measurement
of small gradients for contour maps of the Moon.
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564. THE FAR SIDE OF THE MOON
Discovery, v. 22, no. 6, pp. 242-245, June 1961

Locations and brief descriptions of formations photographed
and named by the Russians in their “Atlas of the Far Side
of the Moon” are given. (AI/S, 1961, #40,587)

565. SELECTION OF OPTIMUM PARAMETERS
FOR LUNAR MAPPING SATELLITE
Duggan, R. S., Jr.

Western Aviation, Missiles and Space, v. 41, no. 6,
pp. 6-7, 24-26, June 1961
(AI/S, 1961, #40,106)

566. PHOTOINTERPRETATION OF LUNAR SURFACE
Hackman, R. J. l
Photogrammetric Engineering, v. 27, no. 3, pp. 377-386,
June 1961
(Also available through U.S. Dept. of the Interior, Geological
Survey, Washington, D.C.)

Since photographs taken at different libration positions
have angular difference of perspective, stereoscopic interpre-
tive methods may be applied. The interpreter must adapt to
the novelty of extremely small-scale photography and must
modify certain procedures and instruments used. Methods of
determination of ages are described, as well as development
of lunar feature